SPECIFY THE AMERCOAT METHOD— 


Designed Give You PLUS PROTECTIO 


Ordinary methods for controlling corrosion usually pro- 
duce the ordinary results—rapid paint failure, costly replace- 
ments, product contamination, excess down-time, and ham- 
pered production. Halfway measures and the use one 
two general purpose coatings simply cannot provide adequate 
protection against ceaseless attack. 


Amercoat gives you proven method corrosion control, 
assuring you proper protection through these PLUS features: 


Careful analysis trained engineer all the con- 
ditions present each corrosion problem. 


The ONE best recommendation for the particular 
problem. AMERCOAT complete line coatings, each 
formulated solve control specific corrosion problems. 


On-the-job assistance your applicators and super- 
visors trained engineer. The AMERCOAT method en- 
sures proper attention surface preparation and applica- 
tion techniques for maximum protection. 


Complete stocks fresh materials always near you 
one five regional warehouses more 


than franchised distributor warehouses throughout the 
United States. 


Service based experience. The AMERCOAT 


method corrosion control the result nearly 
experience solving controlling corrosion problems 
every major industry throughout the United States. 


Write today for the name and address the AMERCOAT 
representative your area. obligation, will gladly 
help you analyze your corrosion problems and evaluate your 
present control measures. determined that you have 
problem within our scope experience, will outline 
complete program PLUS protection for 
your plant equipment. 
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Salt evaporating pan hood and stack corrosion-resisting Monel. 
Fabricated the Brown-Hutchinson Iron Works Detroit, Michigan, 
26-gauge Monel sheet, 16-gauge ribs and angle sup- 
ports, 16’ high 44’ wide Monel throughout. 


Protecting product purity with MONEL 


corrosion putting the bite your equipment? 
endangering your product purity? 


Then interested this experience 
large midwestern company. 


Producing highly refined salt for the food proc- 
essing industry, they needed special material for 
new brine evaporating pan hoods. 


They needed material that was highly resist- 
ant corrosion... salt vapors 
condensing non-resistant hood would carry 
heavy metal impurities back into the slurry, thus 
contaminating the salt. 


And they needed material that had special 
fabrication features. had have the same high 


corrosion resistance weld areas the sheet 
itself, 


These requirements, plus their experience with 
heat exchangers, dryers, and conveyors, 
led them select Monel again. 


They now have four hood assemblies use, 
giving excellent service the production high 
quality salt ... thanks Monel. 

* * * 
So, you are bothered corrosion have diffi- 
culty maintaining purity product, perhaps 
Monel offers you solution, too. Consult our tech- 
nical staff. They will glad help you. Just write 
giving full details. 


Remember, however, that because Nickel and 
Nickel Alloys like Monel are extended delivery, 
will pay you anticipate your needs. Order well 
advance giving necessary NPA rating and com- 
plete end-use information. 


THE INTERNATIONAL NICKEL COMPANY, INC. 


Wall Street, New York 


NICKEL LOW CARBON NICKEL DURANICKEL® 
INCONEL® INCONEL INCOLOY® NIMONICS 
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CUT THE COST PIPELINE 
PROTECTION WITH GALVO-LINE 


Dow’s Magnesium ribbon anode 
saves time and labor installation 


Has the high cost anode installation discouraged you 
from using this most efficient method pipeline pro- 
tection? Then investigate Galvo-Line®, Dow’s flexible 
cored, magnesium ribbon anode. 


Time and labor are the big elements cost any 
anode installation. providing simplified method, 
these factors can cut the bone with Galvo-Line. 


five miles pipeline per day can protected 
plowing Galvo-Line. The installation also simpli- 
fied the fact that the number connections the 
pipeline can considerably reduced. Intervals 500 


1000 feet are generally adequate. 


Galvo-Line cuts costs another way, too. provides 
from three seven times much current per pound 
magnesium installed conventional magnesium 
anodes. More uniform distribution and efficient utili- 
zation current make Galvo-Line both economical 
and dependable for pipeline protection. 

When you plan your next protection program, figure 
two one with Galvo-Line. Let the facts prove 

Call your nearest Dow office Dow distributor for 
complete data. THE DOW CHEMICAL COMPANY, 
sium Department, Midland, Michigan. 
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THIS MONTH’S Jones, ce- 
ramic engineer, shown here removing from 
pilot plant Rochester, Y., 
specimen steel which glass has been fused. 
Experimental procedures such this are stand- 
ard practice for all new glasses well 
regular production The fusing tempera- 
tures range between 1350 and 1700 degrees 
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NORTH EAST REGION 


DONOVAN, Director 
Consolidated Edison Co. 
of New York, Inc. 

4 Irving Place 
New York City. 


GEORGE BEST, Chairman 
Mutual Chem. Co. of America 
1348 Block St. 

Baltimore 31, Md. 


KEMPTON ROLL, Vice-Chair. 
Lead Industries Assoc, 
420 Lexington Ave. 
New York 17, N. Y. 


W. R. BRIGGS, Sec.-Treas. 
Briggs Bitumen Co. 
3303 Richmond St. 
Philadelphia 34, Pa. 


Baltimore Section 


VON LOSSBERG, Chairman 
Sheppard T. Powell Consulting 
Chemical Engineers 
330 North Charles Street 
Baltimore, Maryland 


ALLEN L, ALEXANDER, Vice-Chair. 
1710 Oakcrest Drive 
Alexandria, Virginia 


RISQUE BENEDICT, 
Naval Research Laboratory 
Washington 25, D, C. 


Greater Boston Section 


JOHN SWIFT, Chairman 
Little, Inc., 
30 Memorial Drive 
Cambridge, Mass. 


A, ORMAN FISHER, Vice-Chair. 
Monsanto Chemical Co. 
Everett Station 
Boston, Mass. 


J. DWIGHT BIRD, Sec.-Treas. 
The Dampney Co. 
1243 River, Hyde Park 
Boston, Mass. 


Kanawha Valley Section 


A. C. HAMSTEAD, Chairman 
Carbide and Carbon Chemical Co. 
South Charleston, W. Va. 


ZIMMERER, Vice-Chair. 
Westvaco Chemical Div., 
Food Machinery & Chemical Corp. 
go 8127, South Charleston, 
Va. 


CONRAD L. WIEGERS, Secretary 
Allied Services Inc. 
Spring & Bullitt Sts. 
Station A, Charleston, W. Va. 


W. R. CURLEY, Treasurer 
Hope Natural Gas Co., Box 1951 
Clarksburg, W. Va. 


Metropolitan New 
York Section 


GEORGE HULL, JR., Chair. 
Anglo-American Varnish Co. 
55 Johnson St. 

Newark 5, N. J. 


MORTON BERMANN, Vice-Chair. 
Brooklyn Union Gas Co. 
197 St. James Place 
Brooklyn, New York 


F. J. LeFEBVRE, Sec.-Treas, 
Electro Rust-Proofing Corp. 
Box 178 
Newark 1, N, J. 


Philadelphia Section 


BRINK, Chairman 
American Viscose Corp. 
Marcus Hook, Pa. 


BENNETT, Vice-Chair. 
Socony-Vacuum Oil Co., Inc. 
Paulsboro, N. J. 


J, S, PETTIBONE, Sec.-Treas. 
Am. Soc. Testing Mat. 
1916 Race St. 
Philadelphia 3, Pa. 


Pittsburgh Section 


FRANK E. COSTANZO, Chairman 
The Manufacturers Light & 
Heat Co. 

2202 Vodeli Street 
Pittsburgh 16, Pa. 


WAYNE W. BINGER, Vice-Chair. 
Aluminum Company of America 
Box 772 
New Kensington, Pa. 


THOMAS T. ROYSTON, Secretary 
Royston Laboratories, Inc. 
128 First Street 
Blawnox, Pa. 


WILLIAM RENSHAW, Treas. 
Allegheny Ludium Steel Corp. 
Brackenridge, Pa, 


Southern New England 
Section 


F. R, MEYER, Chairman 
Sou, New England Tel. Co. 
New Haven, Conn. 


A, W. TRACY, Vice-Chair. 
American Brass Company 
Waterbury, Conn. 


GERALD R. BROPHY, Sec.-Treas. 
International Nickel Co., Inc. 
75 Pearl St. 

Hartford, Conn. 
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Western New York 
Section 


JAMES E. SHIELDS, Chairman 
820 College Ave. 
Niagara Falls, N. Y. 


THORNBERG, Vice-Chairman 
Hooker Electrochemical Co. 
Box 344 
Niagara Falls, N. Y. 


WILLIAM R, WARDROP, Sec.-Treas. 
Metal-Cladding, Inc. 
128 Lakeview Ave. 
Buffalo, N. Y. 


NORTH CENTRAL REGION 


WALTER Director 
Parker Rust Proof Company 
2177 E. Milwaukee St. 

Detroit, Michigan 


JACK LoPRETE, Chair. 
Spray-Coat Engineers 
775 S. Bayside St. 
Detroit 25, Mich. 


NORMAN KERSTEIN, Vice-Chair. 
16817 Robson 
Detroit, Michigan 


JAMES F. HIRSHFELD, Sec.-Treas. 
Hinchman Corp. 
1208 Francis Palms Bidg. 
Detroit 1, Mich. 


Chicago Section 


VAN NATTA, Chairman 
Plastic Lining Coatings 
900-02 South Wabash Ave. 
Chicago 


L. W. EWING, Vice-Chairman 
Standard Oil Co. of Indiana 
Pipe Line Dept. 

910 Michigan Ave. 
Chicago, III. 


LINDBERG, Sec. 
Sinclair Research Laboratories, 


Inc. 
400 E. Sibley 
Harvey, Ill. 


DIAMOND 
Morton Salt Co 
120 S. LaSalle St. 
Chicago, III. 


Cleveland Section 


DETRICK, Chairman 
Williams Co., Inc. 
3700 Perkins Ave. 
Cleveland, Ohio 


BAKER, Vice-Chair. 
Standard Oil Co, of Ohio 
606 Standard Bidg. 
Cleveland 13, Ohio 


HOSFORD, JR., Sec.-Treas. 


Cleveland 28, Ohio 


Detroit Section 


L. D. COOK, Chairman 
Wyandotte Chemical Corp. 
Wyandotte, Mich. 


CAVANAGH, Vice-Chair. 
Parker Rust Proof Co. 
2177 East Milwaukee 
Detroit, Mich. 


FINLAY, Secretary 
Hinchman Corporation 
1208 Francis Palms Bidg. 
Detroit, Mich, 


P. G. COATES. Treasurer 
Michigan Bell Telephone Co. 
312 Potawatomi 

Royal Oak, Michigan 


Eastern Wisconsin 
Section 


ROBERT WICEN, Chair. 
Chain Belt Milwaukee 
1600 West Bruce St. 
Milwaukee Wis. 


ROBERT HUSEBY, Vice-Chair. 
A. O, Smith Corp. 
3533 North 27th St. 
Milwaukee, Wis. 


HAROLD HAASE, Sec.-Treas. 
2917 West Juneau Ave. 
Milwaukee 8, Wis. 


Greater St. Section 


CAMDEN COBERLY, Chairman 
316 Oak Manor Lane 
Webster Groves 19, Mo. 


WILLIAM RIES, Vice-Chair. 
Tretolite Company 
St. Louis 19, Mo, 


ROBERT D. SANFORD, Secretary 
Nooter Corporation 
1400 South Second St. 
St. Louis 4, Mo. 


DONALD H. BECKER, Treasurer 
Reilly Tar & Chemical Corp. 
Box 370 
Granite City, Illinois 


Kansas City Section 


L. F. HEVERLY, Chairman 
Great Lakes Pipeline Co. 
5425 Chadwick Rd. 
Kansas City, Mo. 


KELLEY, Vice-Chairman 
Minnesota Mining Mfg. Co. 
4224 West 73rd Terrace 
Prairie Village, Kans. 


J. C. BERRINGER, Sec.-Treas. 
Panhandle Eastern Pipe Line Co 
1221 Baltimore Ave. 

Kansas City, Mo. 
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Directory 


Southwestern Ohio 
Section 


ARTHUR D. CASTER, Chairman 
38 Arcadia Place 
Cincinnati, Ohio 


w. A. LUCE, Vice-Chair, 
The Duriron Co., Inc. 
Box 1019 
Dayton, Ohio 


LEWIS LEDERER, Sec. 
inner-Tank Lining Corp. 
1097 Wade St. 
Cincinnati, Ohio 


. L, WOOD, Treasurer 
323 Plum St. 
Cincinnati, Ohio 


SOUTH EAST REGION 


E. D. MeCAULEY. Director 
American Cast Iron Pipe Co. 
Box 2603 
Birmingham, Alabama 


JOHN B. WEST, Chairman 
Aluminum Co. of America 
1800 Rhodes-Haverty Bldg. 
Atlanta, Ga. 


VAN NOUHUYS, Vice-Chair. 
Southeastern Pipe Line Co. 
Box 1737 
Atlanta, Georgia 


DAVID H, CHADWICK, Sec.-Treas. 
Res. Dept, Phosphate Div. 
Monsanto Chemical Co. 
Anniston, Ala. 


Atlanta Section 


FLYNN JOHNSTON, Chair. 
American Tel. Co. 
1139 Hurt Bidg. 

Atianta, Ga. 


RAYMOND TRAPP, Vice-Chair. 
3431 Sherman Road 
Hapeville, Ga, 

ALEX M. ERGANIAN, Sec.-Treas. 
Pipe Line Service Corp. 
1734 Candler Bidg. 
Atlanta, Ga. 


Jacksonville 
Section 


HENRY T. RUDOLF, Chairman 
Atlantic Coatings Co., Inc. 
Box 2976 
Jacksonville Fla. 


ALEXANDER, Sec.-Treas. 
Dozier & Gay Paint Co. 
P. O. Box 3176, Station F 
Jacksonville, Fla. 


SOUTH CENTRAL REGION 


DERK HOLSTEYN, Director 
Shell Oil Company 
Box 2527 
Houston, Texas 


WALDRIP, Chairman 
Gulf Oii Corp. 
5311 Kirby Drive 
Houston, Texas 


H. L. BILHARTZ, Vice-Chairman 
Atlantic Refining Company 
Box 2819 
Dallas, Texas 


. 
CLIFFORD BARR, Sec.-Treas. 
Shell Oil Company, 
Richards Building 
New Orleans, La. 


JOHN LOEFFLER, 
Asst, Sec.-Treas. 
Thornhill Craver Co. 
Box 1184 
Houston, Texas 
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NACE Regional and Sectional Officers 


Central Oklahoma Section 


DAN H. CARPENTER, Chairman 
Sohio Petroleum Co. 
1300 Skirvin Tower 
Oklahoma City, Okla. 


MARTIN L. STEFFENS, Vice-Chair. 
Oklahoma Natural Gas Co. 
Box 1620 
Oklahoma City, Okla. 


BRUCE OWEN, Sec.-Treas. 
Southwestern Bell Tel. 
405 N. Broadway 
Oklahoma City, Okla, 


Corpus Christi Section 


C. F. WARD, Chairman 
Magnolia Petroleum Co. 
Refining Dept. 

Box 1179 
Corpus Christi, Tex. 


JOHN P. WESTERVELT, Vice-Chair. 
Pontiac Pipe Line & Export Co. 
Box 1581 
Corpus Christi, Tex. 


RAYMOND H. PFREHM., Sec.-Treas. 
Humble Pipe Line Co. 
Box 1051 
Corpus Christi, Tex. 


Houston Section 


L. G. SHARPE, Chairman 
Humble Pipe Line Co. 
P. O. Drawer 2220 
Houston 1, Texas 


CALDWELL, Vice-Chair. 
Humble Oil and Ref. Co. 
Box 2 
Houston, Texas 


R. C, BOOTH, Sec.-Treas, 
5719 South Seas 
Houston, Texas 


New Orleans-Baton 
Rouge Section 


JACK MARTIN, Chairman 
The Texas Company 
Production Dept. 

Box 252 
New Orleans, La. 


FRANK BIRD, Vice-Chair. 
The California Co. 
800 The California Co, Bidg. 
1111 Tulane Ave. 
New Orleans, La. 


RUSSELL SCHUTT, Sec.-Treas. 
Shell Oil Company 
Box 193 
New Orleans, La. 


North Texas Section 


SPALDING, JR., Chair. 
Sun Oil Company 
Box 2880 
Dallas, Texas 


MORRIS BOCK, Vice-Chair. 
Sun Oil Company 
1405 North Zangs Blvd. 
Dallas, Texas 


MARYANN DUGGAN, Sec.-Treas. 
Magnolia Petroleum Co. 
Box 900 
Dallas, Texas 


Permian Basin Section 


THOMAS NEWELL, Chairman 
Cardinal Chemical, Inc. 
Box 2049 
Odessa, Texas 


KEMPER, Ist Vice-Chair. 
Permian Enterprises, Inc, 
1010 N. Washington 
Odessa, Texas 


WILLIAM HOPWOOD, 
2nd Vice-Chair. 
Tnemec Co., Inc. 

2703 S. Colonial Drive 
Odessa, Texas 


JOHN KNOX, Sec.-Treas. 
The Western Co. 
Box 310 
Midland, Texas 


Sabine-Neches Section 


CHRISTOPHER MURRAY, Chair. 


Pure Oil Company 
Box 237 
Nederland, Texas 


CHARLES RIDENOUR, 
Vice-Chair. 
Magnolia Petroleum Co. 
P. Box 3311 
Beaumont, Texas 


Vv. M. BROWN, Sec.-Treas. 
62714 Cleveland 
Lake Charles, La. 


Shreveport Section 


OLIVE, Chairman 
Arkansas Natural Gas Corp. 
Shreveport 4, La. 


LEVERT, Vice-Chairman 
United Gas Pipe Line Co. 
Box 1407 
Shreveport, La. 


R, C. JORDAN, Secretary 
United Gas Pipe Line Co. 
Box 1407 
Shreveport, La. 


J, O, GRIFFIN, Treasurer 
Texas Eastern Gas Trans. Corp. 
Texas Eastern Bldg. 
Shreveport, La. 


Teche Section 


GEORGE M. HARPER, Chairman 
Union Oil Co. of California 
Box 421 
Abbeville, Louisiana 


GUS VOGLER, Vice-Chair. 
Allen Cathodic Protection Co. 
P. O. Box 264 
Lafayette, La. 


JAMES H. BOOKSH, JR., Sec.-Treas. 
United Gas Corp. 
Box 435 
New Iberia, La. 


Tulsa Section 


JACK.P..BARRETT, Chairman 
Stanolind Oil & Gas Co. 
P. O. Box 591 
Tulsa, Oklahoma 


NELSON, Vice-Chair. 
Shell Pipe Line Corp. 
Box 831 
Cushing, Okla. 


HUGH A. BRADY, Secretary 
Pipe Line Anode Corp. 
P. O. Box 996 
Tulsa, 


EDWARD BARTOLINA, Treasurer 
Moorlane Company 
Box 1679 
Tulsa, Oklahoma 


WESTERN REGION 


WHITENECK, Director 
Long Beach Harbor Dept. 
1333 El Embarcadero 
Long Beach 2, Calif. 


GRIZZARD, Chairman 
Signal Oi] & Gas Co. 
811 West 7th St. 
Los Angeles, Cal. 


AUSTIN S. JOY, Vice-Chairman 
Bechtel Corp., Somastic Div. 
Box 457 
Wilmington, Cal. 


ROBERT H. KERR, Sec.-Treas. 
Southern California Gas Co. 
Box 3249 Terminal Annex 
Los Angeles, Cal. 


Los Angeles Section 


S. J. ARTESE, Chairman 
Shell Oil Co., Inc. 
Box 728 
Wilmington, California 


S. K. GALLY, Vice-Chairman 
1061 Mar Vista Ave. 
Pasadena, California 


TANDY, Sec.-Treas. 
Standard Oil Co. Calif. 
Box 97 
El Segundo, California 
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Salt Lake Section 


HARRY BROUGH, Chairman 
Mountain Fuel Supply Co. 
36 South State St. 
Salt Lake City, Utah 


GEORGE HILL, 
Fuel Technology Dept. 
University of Utah 
Salt Lake City, Utah 


JOHN COX, 
Utah Oil Refining Co. 
Box 898 
Salt Lake City 10, Utah 


San Diego Section 


MAGOFFIN, Chairman 
California Water Telephone Co. 
West 9th St. 

National City, Calif. 


ARMBRUSTER, Vice-Chairman 
San Diego Gas & Electric Co. 
4206 Overlook Drive 
San Diego, 


DALLAS RAASCH, Sec-Treas. 
La Mesa, Lemon Grove, ee 
Spring Valley Irrigation District, 
Box 518, La Mesa, Calif. 


San Francisco Bay Area 
Section 


G. A. WORKS, JR., Chairman 
Union Oil Co. 
Oleum, Cal. 


LOPER, 
Standard Oil Co, of Cal. 
225 Bush St. 

San Francisco, Cal. 


T. J, SMITH, Sec.-Treas. 
Electric Steel Foundry Co. 
249 First St. 

San Francisco Cal. 


CANADIAN REGION 


RUSSELL, Chairman 
Trans Mountain Pipeline Co. 
1070 Hornby St. 

Vancouver, B. C, 


SHEMILT, 
University of British Columbia 
Vancouver, B. C 


G. M. McPHERSON, Sec.-Treas. 
300 Ninth Ave. 
Imperial Oil Ltd. 
Calgary, Alta, 


British Columbia Section 


F. FORWARD, Chairman 
Dept. Mining & Metallurgy 
U. of British Columbia 
Vancouver, B. C. 


British Columbia Electric Railway : 
Vancouver, B. C. 


LEVELTON, 
British Columbia Research 
Council 
University of British Columbia 
Vancouver, B. C. 


W. A. CRAIGHEAD, Treas. 
Industrial Coatings, Ltd. 
1930 Main St. 
Vancouver, B. C. 


(Continued on Page vi) 
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More FIRSTS 
c/w pipe standards 


pipeprotection designed and 
built the first plant include all the machines and methods 
and procedures necessary set the highest standards, and 
produce the finest coated and wrapped pipe. 


foot skids between the exit from the 
warm primer drying areas and the 
coating and wrapping machines, 
that the warm pipe does not have time 
cool before application the wrap- 
pings. Certain types enamels not 
bond properly the primed pipe when 
the temperature the pipe less 
than 65°F. 


especially designed machines 
produce multiple combinations 
glass, and kraft. Standard’s ten spec- 
ifications provide combinations ma- 
terials meet your specifications 
requirements. 


trical holiday detection for the entire 
surface every length your coated 
and wrapped pipe. This holiday de- 
tection permits the repair all 
days, before your pipe passes final 
inspection. 


Standard Procedures were created adhere strictly the 
requirements quantities and methods the coating 
facturers, secure the very best results. 


COATING AND 


permits stop-off for process- 

Without freight penalty. 
When you ship through the 
St. gateway, you enjoy 
“through freight rates” in- 
stead the higher combi- 


nation rates generally used. 


pipeprotection imc. 
3000 South Brentwood 17, Missouri 


Directory Officers 


(Continued from Page v) 


Hamilton-Niagara Section 


MAKEPEACE, Chairman 
Page Hersey Tubes Ltd. 
Welland Ontario, Canada 


HYSLOP, Vice-Chairman 
United Gas Fuel Co. 
Hamilton, Ltd. 

82 King St. E. 
Hamilton, Ontario, Canada 


BERKOL, 
Atlas Steels, Ltd. 
Welland, Ontario, Canada 


Toronto Section 


Corrosion Service, Ltd. 
King St. 
Toronto, Ontario, Canada 


COLIN PRESCOTT, Vice-Chair. 
Hydro-Electric Power Commission 
of Ontario 
620 University Ave. 
Toronto, Ontario, Canada 


R. J. LAW, Secretary 
The International Nickel 
Canada, 
25 King St. W. 
Toronto, Ontario, Canada 


STEPHEN KOZAK, Treasurer 
Canada Wire & Cable Co., Ltd. 
Postal Station R. 

Toronto, Ontario, Canada 


Lapel Pins 


Y 


Approx. 
Size 


Approximately 7/16 inches high, 
gold, inlaid with bright red 
enamel background “NACE” 
and deep blue enamel back- 
ground words “CORROSION 
CONTROL.” Ruby center. 


For Association Members Only 


Address Orders 
Campbell, Executive Secretary 


NATIONAL ASSOCIATION 
CORROSION ENGINEERS 


1061 Bldg., Houston Texas 


July, 
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UNIONS 


CAN SAVE YOU 1/2 1/3 
YOUR INSULATING COST 


HIGH PRESSURE 


Compared the cost insulating 
sets, studs and flanges, the Brance- 
Krachy Yale type high pressure insul- 
ating union 1/3 less over- 
all cost. 


Labor install B-K Yale type high pressure 
insulating unions very low due their 
flexibility fitting into lines where normal 
unions and collars are present. 


No. 402 


OTHER B-K PRODUCTS 
SPECIAL CATHODIC PROTECTION CABLE INSTRUMENTS PIPE LOCATORS 
RECTIFIERS NYLON INSULATING BUSHING CATHODIC PROTECTION SUPPLIES 


For Full Information, Write, Wire Teletype (HO-561) 
4411 NAVIGATION BLVD., BOX 1724, HOUSTON 
2850 FLORENCE ST., HUNTINGTON PARK, CALIF. 
BOX 13, UPPER MONTCLAIR, NEW JERSEY 


BRANCE-KRACHY CO., INC. 

1344 GRISWOLD ST., PORT HURON, MICH. ; 


Box 1724, Houston, Texas 


Please send your descriptive literature 
B-K Yale type high pressure insulating unions. 


B-K UNIONS ARE AVAILABLE 
THROUGH ALL SUPPLY STORES 


Company 


City 
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PRACTICES COMMITTEES 


SCHMIDT, Chairman 


TP-1 CORROSION AND GAS WELL Dow Chemical Company TP-6G Surface Prenaration for Organic Coatings, 
Well Corrosion) Corp., East 42nd St., New York 
Humble Oil Ref. Co. TP-6H Glass Linings and Vitreous 
Houston, Texas AARON WACHTER Harvard 56th St., Cleveland Ohio. 
CAMPBELL 
GRECO, Vice-Chairman CAM TP-6K Corrosion Resistant Construction with Masonry 
(Chairmen all numbered committees and Allied Materials. Robert Pierce, Chair- 
nited listed below are members the full com- Pennsylvania Salt Manufacturing Co., 
Box 1407 mittee) 1000 Widener Philadelphia, Pa. 
Shreveport, La. 
ings, R. J. Schmidt, California Research Corp., 
peek vice-chairman, General Petroleum Corp., Los TP-5 CORROSION PROBLEMS INVOLVED i 
Angeles 54, Calit. PROCESSING AND MATERIALS FOR USE HIGH TEM- 
TP-1B Condensate Well Corrosion. Buchan, CHEMICALS PERATURES 
Chairman, Humble Oil & Refining Co., ; | 
Houston, Texas. SCHEIL, Chairman 
PAUL GEGNER, Chairman Director Metallurgical Research 
both with Atlantic Refining Co., Box Barberton, Ohio Milwaukee, Wisconsin 
2819, Dallas. 
Oil Well Corrosion. Co-chairmen: man; Bridgeport Brass Co., rand St., 
Caldwell, Humble Oil & Ref. Co., Box 2180, ielieopert Caen. W. A. Luce, vice-chairman; V. V. KENDALL, Chairman 7 
Houston, Texas, and Elkins, Shell Oil The Duriron Co., Box 1019, Dayton, Ohio. National Tube Division 
Corp., Box 1509, Midland, Texas. United States Steel Corp. 
TP-5C Sub-Surface Corrosion Alkaline Solutions Frick Bldg., 
Metallurgy—Oil and Gas Well (Caustic Embrittlement). Pogacar, chair- Pittsburgh 30, 
Prange, chairman; Phillips Petroleum man; Atlantic Refining Co., 260 South Broad 
Co., Bartlesville, Okla. St., Philadelphia, Pa. 
TP-1G Stress Corrosion. Treseder, Shell Corrosion Acetic Acid. Teeple, arles Dillon, chairman, Carbide and 
Development Co., Emeryville, Cal. Chairman, International Nickel Co., Inc., Carbon Chemicals Co., Texas City, Texas. 
4 Wall St., New York City W. B. Brooks, vice-chairman, Dow Chemical 
attie, Humble Oi Ref. Co., i i i hair- 
Machinery & Chemical Corp., Drawer 8127, 
TP-1J oil Field Structural Plastics. Charleston West ROBERT WISE, Chairman 
Refining Co., Box Dallas, National Aluminate Cor 
Texas; B. W. Bradley, Shell Oil Company, jeri i j ire P. Be T 
Box Oak Ridge, Tenn. Chicago, 
TP-1K —- 4 Inhibitors for Use in Oil & Gas i T 
ells, Co-chairmen: J. C. Spalding, Jr., Sun J. L. WASCO, Vice-Chair 
Oil Co., Dallas, T i 4 
Gas TP-6 PROTECTIVE COATINGS The Dow Chemical Co. 
LIEBMAN, Chairman Midland, Mich. 
ANODES FOR CATHODIC Dravo Corp. 
PROTECTION Neville Island TP-11 IDENTIFICATION CORROSION 
Pittsburgh, Pa. PRODUCTS 
The Dow Chemical Co. Chairman 
616 Grove St. KENNETH TATOR, Co-Chairman Research Supervisor, Chemical Lab. 
Midland, Kenneth Tator Associates Allis-Chalmers Mfg. Co. 
Ebasco Services TP-12 EFFECT ELECTRICAL GROUNDING 
est Coast Div. 
Long Beach Harbor Dept. GLEN APPLEMAN, Chairman 
Long Beach Cal. Pennsylvania Power Light 
TP-2A Correlation Data From Operating Installa- Ninth Hamilton 
tions. Sheppard, Shell Pipe Line Corp., 
Houston, Texas. TP-6A Organic Coatings and Linings for Resistance Allentown, Pa. 
ANODES FOR USE WITH IMPRESSED Ave., Chicago 18, Munger, Co- TP-13 ANNUAL LOSSES DUE CORROSION 
CURRENTS Chairman, Amercoat Corp., 4809 Firestone F.N. ALQUIST, Chairman : 
Bivd., South Gate, Calif. 
The Dow Chemical Co. 
PEABODY, Vice-Chairman TP-6B Protective Coatings for Resistance Atmos- Midland, Michigan 
Rector St. ainters, 2612 Terminal Drive, Houston, INSTRUMENTS FOR CORROSION 
Hi d C. Dick, Products R h 
men, 
CURRENT REQUIREMENTS TP-6C Protective Coatings for Resistance Marine Engineering Experiment Station 
FOR CATHODIC PROTECTION Corrosion. Raymond Devoluy, Chairman. 
oe No. 1 Main St TP-6E Protective Coatings in Petroleum Production. TP-14A_ Electrical Holiday Inspection of Coatings. ; 
: Mod > “* Jack P. Barrett, Stanolind Oil and Gas Com- Lyle R. Sheppard, Shell Pipe Line Corp., 
Belleville, pany, Tulsa, Okla. Houston, Texas. 


“RS 
> 


1s. 
D., 


TP-16 


TP-16A 


TP-16B 


TP-16C 


TP-16D 


TP-16F 


TP-18A 


TP-18B 


TP-19 


Cor: 


COMMITTEES’ DIRECTORY 


TECHNICAL PRACTICES 


(Continued from Page viii) 


CORROSION CONTROL THE 
TRANSPORTATION INDUSTRIES 


KESSLER, Chairman 
Baltimore Ohio Railroad 
Baltimore 23, Maryland 


MAGEE, Vice Chair. 
Assoc. Amer. Railroads 
Technology Center 
Chicago 16, Ill. 


ELECTROLYSIS AND CORROSION 
CABLE SHEATHS 


DIETZE, Chairman. 
Dept. Water Power, 
City Los Angeles, Cal. 


Stray Railway Current Electrolysis. 
Fletcher, Chairman, Bell Telephone 
Co., 212 West Randolph St., Chicago 
a Svetlik, Co-chairman, Northern Indiana 
Public Service 5265 Hohman Ave., 
Hammond, 


Corrosion Lead and Other Metallic 
Sheaths. T. J. Maitland, Chairman, American 
Tel. Tel. Co., Sixth Ave., New York 13, 


Cathodic Protection of Cable Sheaths. R. M. 
Lawall, Chairman, Amer. Tel. & Tel, Co., 
1538 Union Commerce Blidg., Cleveland 14, 
Ohio. J. J. Pokorny, Co-Chairman, Cleveland 
Elec. Illuminating Co., 75 Public Sq., Cleve- 
land 


Tests and Surveys. F. E, Kulman, Chairman, 
Consolidated Edison Co. of N. Y., Inc., 4 
Irving Place, New York 3, N. Y. J. C. Howell, 
Co-Chairman, Public Service Electric Gas 
Co., 200 Boyden Ave., Maplewood, N. J 


and Protection Pipe-Type 
Cables. Frank Kahn, Chairman, Philadelphia 
ye Co., 2301 Market St., Philadelphia 


Nonmetallic Sheath Coatings. Geo. H. Hunt 
Chairman, Cable Co., 
Sidney St., Cambridge 39, Mass. 


STANDARDIZATION PROCEDURES 
FOR MEASURING PIPE COATING 
CONDUCTANCE 


HUDDLESTON, Chairman 
Huddleston Engineering Co. 
Bartlesville, Okla. 


INTERNAL CORROSION FACILITIES 
FOR STORAGE AND TRANSPORTA- 
TION PETROLEUM 


SHARPE, Chairman 
Humble Pipe Line Co. 
Houston, Texas 


Internal Sour Crude Corrosion of Pipe Lines 
and Tanks, R. L, Bullock, chairman; Inter- 
state Oil Pipe Line Co., Box 1107, Shreve- 
port, La. J. Hunter, Jr. vice-chairman; 
Service Pipe Eins Co., Box 1979, Tulsa, Okla. 


Internal Corrosion of Products Pipe Lines. 
Ivy M. Parker, Plantation Pipe Line Co., 
Box 1743, Atlanta, Ga., chairman; Raymond 
Hadley, Sun Pipe Line Co., 1608 Walnut, 
Philadelphia Pa., vice-chairman, 


CORROSION DE-ICING SALTS 


KULMAN, Chairman 
ne. 

Irving Place 


HART, Co-Chairman 
Illinois Bell Telephone Co. 
208 West Washington St. 
Chicago 
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galvanized iron 
and other zinc 
surfaces 
PROBLEM: 
eliminate the peeling paint from zinc 
and structures products. 
SOLUTION: 
Treat all zine surfaces with "LITHOFORM" 
before painting. liquid 
phosphate coating chemical that can 
applied brushing spraying the Yard, 
equipment. forms durable bond 
for paint. economical; eliminates 
frequent repainting; protects both the 
paint finish and the metal underneath. 
Send for our new descriptive folder 
and for information your own 
particular metal protection problem. 
“LITHOFORM” meets Government Specifications. Specify | z= 
“LITHOFORM” for all painting and refinishing work on : 
zine and zine-coated surfaces. | 
| Manvtacturers of Metallurgical, Agricultural and Pharmaceutical Chemicals | 


American Chemical Paint Co. 
Ambler, Pennsylvania 


Gentlemen: 


Please send free copy your descriptive 
folder “LITHOFORM.” 
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Like the 
Rhino’s tough hide 
that protects 

what’s inside... 


PIPELINE FELT 


than 100,000 miles oil and gas pipe 
lines are now protected Johns-Manville 
Asbestos Pipeline Felt—the only type wrapper 
that has survived over years service all 
types soils. 


Johns-Manville Asbestos Felt sturdy, 
inorganic product. has the thickness and 
toughness necessary for shielding pipeline 
enamels from earth load and soil stresses. 
resistant rot and decay, and acid and alkali 
soils. permits the protective enamel coating 
properly function against corrosion. 


Johns-Manville 


Felt protecis 


oil and gas pipe lines 


Johns-Manville Asbestos Felt flexible. 
wraps easily without cracking. guards enamel 
from impact during installation field-wrapped 
pipe, during transportation and installation 
mill-wrapped pipe. 

There are economic advantages, too. 
addition reducing maintenance expense, 
Johns-Manville Asbestos Felt adds many years 
life the pipeline. For further in- 
formation and sample Johns- 
Manville Asbestos Pipeline 
Felt, mail the coupon below. 


Johns-Manville 


Johns-Manville 
Box 60, New York 16, 


Please send copy the sample folder 
Johns-Manville Asbestos Pipeline Felt, PP-22A. 
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THAT PUT END 
CORROSION PROBLEMS 


you’re looking for gasket that’s highly resistant 
acids, alkalies, oils, and greases—or that’s light- 
weight, strong and that’s non-toxic and 
non-contaminating that’s impermeable that’s 
abrasion-resistant—or that’s stop, 
right now! For gaskets made the versatile plastic, 
TYGON, are the answer your problem. 


Corrosion-resistant, tough, and long-lasting, TYGON 
Gaskets are extensively used wide variety chem- 
ical, food, beverage, and general industrial equipment 
wherever sure, safe seals are wanted and needed. 


THAT CAN DIE-CUT, 
MOLDED, EXTRUDED 


You can stop wondering too, whether TYGON 
will fit your particular application, for 
TYGON’s other name. First all, TYGON for gasket- 
ing available number standard formulations, 
translucent glossy black, which exhibit wide range 
physical, electrical, and chemical properties. Secondly, 
the excellent workability TYGON permits 
die-cut from press-polished calendered sheets; 
ing, solid cord, channel continuous lengths. Finally, 
where the volume warrants, can develop special com- 
pounds for the very unusual applications. 


Why write today for further information and 
engineering assistance TYGON Gasketing? Ask also 
about TYGON Tubing, TYGON Paint, and TYGON 
Tank Linings— other forms this versatile plastic that 
may also help you. 


STONEWARE 


AKRON OHIO 


Industry depends 


now giving industry truly remarkable new kind 
protection against rust and corrosion from chemical fumes, acids, 
caustic,alkali and salt water. And combining its revolutionary 
protective qualities with other such desirable features remark- 
able elasticity, exceptional long life, phenomenal tenacity all 
types metals. May give you more facts—or send you sample 
for your own testing? 


Our New Epon Resin Coating 


Available Prim- 
ers, Finishing Ena- 
mels and Paints in 
all colors. 


Lacquer 
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Cathodically protected with 


NATIONAL 


TRADE -MARK 


GROUND ANODES 


OMMUNICATIONS, too, have their 

bundles underground wires welding the continent into 

one listening, looking, talking community interest. And the 

lead sheathes that cover these vital lines, like other buried 
metals, are subject damage corrosion. 


prevent this damage and insure dependable, low-cost 
service, leading communications organizations have thousands 
miles buried cable under cathodic protection using 
“National” Graphite Ground Anodes impressed current 
systems. Result continuing program since 1927, these 
Anode installations may found virtually every 
one the States. 


SOME THESE JOBS ARE TWENTY YEARS OLD 
AND STILL GOING STRONG! 


you have corrosion problem buried submerged struc- 
ture, don’t paying toll the destructive forces nature. 
Learn the most economical method control consulting 
one the many firms specializing cathodic protection. 


Write for Catalog Section S-6510 and... 


STRIKE BACK CORROSION! 


The term “National” is a registered trade-mark of 
Union Carbide and Carbon Corporation 


NATIONAL CARBON COMPANY 


A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street, New York 17, N. Y. 


District Sales Offices: Chicago, Dallas, Kansas City, 
New York, Pittsburgh, San Francisco 


IN CANADA: National Carbon Limited 
Montreal, Toronto, Winnipeg 


§ %, 
5 
a Neer 
a. 
j 
/ 
4 
id 
« oF 
Wx 


RECOMMENDS: 
POLYKEN Protective Coatings 


for the most economical application CATHODIC 
PROTECTION your DISTRIBUTION SERVICES! 


POLYKEN will flex with 
small diameter pipe 


POLYKEN protects joints and 
fittings simultaneously with the 


pipe 


POLYKEN’S high dielectric means 
low cathodic protection current 
requirements 


POLYKEN economical apply 
the field with the— 


New Lower-Cost, 
High Efficiency 
Tapesters: TAPESTER ‘‘No. 
(Above and right) 


TAPESTER 
(Left) 


OTHER FIRST LINE OFFICES LOCATED 
MATERIALS INCLUDE: 


HOUSTON 


CPS Graphite Anodes 4601 Stanford Street 
Maloney Insulating Materials Houston 6, Texas 


Erico Cadweld Welding Materials 
American Zine Anodes & Phone JA-5171 
Fisher M-Scope Pipe and Cable Locators 
CPS Graphite Anode Backfills 314 Thompson Building 
Homeo and Barada and Page Backfills 
Agra and Collins Meters Tulsa, Okla 
Associated Research Resistivity Meters Phone 2-9857 
Pearson Holiday Detectors a 
Holloway Shunts q 2 NEW ORLEANS 
Direct-Burial Cable Loe i 1639 Robert Street 
Ditch-Witch Trenchers New Qeleans 15, 
Li. 
Phone CH-8310 


Wahlquist Pipe Locators 
Rubicon Potentiometers 


Everything the cathodic protection field 
from insulating washer turnkey contract installation. 
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Dow Magnesium Anodes 
Good-All Rectifiers 


Trade Mork 


Metallic........ Organic..... 


Protective 


coatings deliver heavy duty protection 


Unichrome Plastisol Compounds winning battles 
against strong chemical attack and corrosion 


Plastisol usage 
for drum linings 
increasing 


Drum manufacturers well drum 
reconditioners are beginning make 
plastisol-protection available 
steel drums. And these users 
have begun find the answers better 
product packaging with less corrosion 
contamination through these materials. 

Also because these heavy-duty lin- 
ings, newly developed products 
can shipped ordinary drums. 
addition, they permit economical reuse 
containers. Here’s interesting 
though accidental case illustrate the 
point. 

producer corrosive chemicals had 
several drums plastisol-lined for test. 
When research looked for the drums, 
they had disappeared. Later, they were 
found the shipping department. They 
had been returned, inspected and re- 
shipped about times. Regular lined 
drums had been good for only one 
three 

Contact your supplier about lining 
your drums with Unichrome Series 4000 
Drum Linings. 


What good 
“painting” program 
should 


The effectiveness protective coatings 
used for corrosion control processing 
plants can measured several ob- 
vious results the program. 


(1) Has helped lengthen service life 
equipment and reduced downtime? 
(2) Has increased interval between 
repainting? 

(3) Has maintained better looking 
plant? 

Ucilon* Protective Coating Systems 
were developed specialized answers 
processing plant painting problems. 
Systems are available withstand acids, 
alkalies, alcohols, organic chemicals, 
salts and That they 
make painting program less costly and 
more effective can seen from the 
cases where they have given 
years service under severe condi- 
tions. See more facts your C.E.C.—or 
write for Bulletin No. MC-7. 

Mark 
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Plastisol compounds offer engineers 
material with unusually valuable 
design and maintenance possibili- 
ties. They provide the three proper- 
ties required for durable service 
wide variety severe applica- 
tions. They can profitably supplant 
rubber for some end uses, and pro- 
tective maintenance coatings 


WHY PLASTISOLS ARE UNIQUE 


(1) They are highly chemical resist- 
ant. Produced from vinyl resins and 
plasticizers, Unichrome Plastisol Com- 
pounds display great resistance not 
only acids and alkalies, but also 
water, salts, oxidizing agents and 
many other corrosives. 


(2) They are resilient. While Uni- 
chrome Plastisol formulations can 
modified produce coating any 
range from soft hard, the greatest 
the elastic, rubbery range. this 
state, Unichrome Plastisols can out- 
class rubbers toughness, chemical 
inertness and economy for many ap- 
plications. And unlike ordinary pro- 
tective coatings, Unichrome Plastisols ab- 
sorb abuse and impact without chipping. 


(3) Thick films can produced. guard 
against porosity coating and the pos- 
sibility accidental break-through, mini- 
mum film thicknesses are usually specified 
for protecting metals against strong 
corrosives. The thicker, the greater the 
protection. With ordinary coatings, this 
means applying many coats. 

However, Unichrome Plastisol Com- 
pounds build mils thicknesses 
with single prime and single top coat. 
They “cure” stable form 350° only 
minutes. 


TYPICAL RESULTS 


Bleach reduction chambers noted 
chemical producer were coated with 
Unichrome Plastisol Compound. This user 
reported that the coating gave times 
longer service than even special alloy 
metals before requiring maintenance! 

processing plant replaced phenolic 


XV 


Tank screens, plating rack, drum, dipping basket 
and flanged pipe that obtained 
chemical resistance with Unichrome Plastisols 


extraordinary 


linings equipment for spinning synthe- 
tic fibre with Unichrome Plastisol Com- 
pound. doing, they ended build-up 
hard sulfide deposits. 


ENDLESS OTHER USES 


When battling corrosive liquids and 
fumes, plastisol coatings are thick and 
tough they can depended not 
break wear through. That’s 
used coat drain boards, line pipe and 
fittings, protect ventilating fans, ducts, 
solution agitators, processing baskets and 
the like. 

United Chromium’s Technical Service 
department will glad give details 
specific plastisol meet your 
Write, giving details the problem. 


UNITED CHROMIUM, INCORPORATED 
100 East 42nd St., New York 17, N. Y. 
Detroit 20, Mich. « Waterbury 20, Conn. 
Chicago 4, lil. * Los Angeles 13, Calif. 

In Canada: 
United Chromium Limited, Toronto, Ont. 
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CORROSION 


non-profit, scientific and research association individuals 
and companies concerned with corrosion interested it, whose 


objects are: 


(a) promote the prevention corrosion, thereby curtailing economic 
waste and conserving natural resources. 


(b) provide forums and media through which experiences with corrosion 
and its prevention may reported, discussed and published for the 
common good, 


encourage special study and research determine the fundamental 
causes corrosion, and develop new improved techniques for its 
prevention. 


(d) correlate study and research corrosion problems among technical 
associations reduce duplication and increase efficiency. 


(e) promote standardization terminology, techniques, equipment and 
design corrosion control. 


contribute industrial and public safety promoting the preven- 
tion corrosion cause accidents, 


foster cooperation between individual operators metallic plant 
and structures the joint solution common corrosion problems. 


(h) invite wide diversity membership, thereby insuring reciprocal 
benefits between industries and governmental groups well between 
individuals and corporations. 


incorporated association without capital stock, chartered under 
the laws Texas. Its affairs are governed Board Directors, elected 
the general membership. Officers and elected directors are nominated 
nominating committee accordance with the articles organization. 
Election the membership. 

Inquiries regarding membership, and all general correspondence should 
directed the Executive Secretary the administrative headquarters 
the National Association Corrosion Engineers 1061 Building, 
No. Main Street, Houston Texas. 


Officers, 1953-54 


Houston, Texas 


Emeryville, Cal. 


Houston, Texas 


1061 Building, Houston Texas 


President 
Gulf Oil Corporation, Houston 
Vice-President 
Shell Development Company, Emeryville, 
Treasurer 


Humble Pipe Line Company, Houston 
Past President 


Ohio State University, Columbus 


Representing Active Membership 


Koppers Co., Westfield, 

Interstate Oil Pipe Line Co., Shreveport, La. 

NORMAN 1952-55 
University Texas, Houston 


Phillips Petroleum Co., Bartlesville, Okla. 


Representing Corporate Membership 


The Crane Company, Chicago, 

Aluminium Laboratories, Ltd., Kingston, 

United States Steel Corp., Pittsburgh, Pa. 

Dow Chemical Corp., Midland, Mich. 


United States Steel Corp., Vandergrift, Pa. 


Representing Regional Divisions 


WALTER (North Central) 1953-56 
Parker Rust Proof Company, Detroit, 


(South Central) 1953-56 
Shell Oil Company, Houston, Texas 

International Nickel Co. Canada, Ltd., Toronto 

Board Harbor Commissioners, Long Beach, 

California 

American Cast Iron Pipe Co., Birmingham, 


Consolidated Edison Co. Y., New York City 


Directors Officio 


BALDWIN, Chairman Regional Management 
Committee 


Johns-Manville Sales Corp., New York, 


NOPPEL, Chairman Policy and Planning 
Committee 
Ebasco Services, Inc., New York, 


HOXENG, Chairman Publication Committe: 
United States Steel Corp., Pittsburgh, Pa. 


SCHMIDT, Chairman Technical Practices 
Committee 
The Dow Chemical Company, Midland, Mich. 
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Technical Practices Committee 


Identification Corrosion Products 


According Crystal Structure Underway 


bibliography, primarily pertaining methods 
identification corrosion products and corrosion 
products whose identity has been established posi- 
tively, being prepared Technical Practices Com- 
mittee Identification Corrosion Products. 
The committee has decided concentrate the 
accumulation and correlation data corrosion 
products identified according crystal structure. 
This makes identification independent the methods 
used, most common which are the diffraction 
methods and the polarizing microscope. Correlation 
thermodynamic data associated with formation 
the various compounds which have been identified 
corrosion literature under consideration. 

The committee undertaking identify through 
correspondence some the diffraction patterns for 
unidentified corrosion products which many diffrac- 
© Researeh Supervisor, Chemical Laboratory, Allis-Chalmers Mfg. Co., 


Milwaukee, Wis. Chairman NACE Technical Practices Committee 
1l—Identification of Corrosion Products. 


tion laboratories have. The objective expand 
the list corrosion products whose diffraction data 
now are available the representative 
the committee cooperating with the American 
Society for Testing Materials the expansion its 
x-ray diffraction data files. 

list positively identified corrosion products 
has been collected and given below. The commit- 
tee will appreciate receiving the names similar 
materials along with the environmental conditions 
under which they are formed. Eventually, after suf- 
ficient data have been accumulated, the committee 
hopes these may published. 

While new members have been added the com- 
mittee, more who are engaged actively the identi- 
fication corrosion products are needed. Anyone 
wishing participate the committee’s work 
submit data invited communicate with the 
chairman. 


Corrosion Products Identified Diffraction Methods 


bayerite 


TiO, Cr.€ )3 

siderite 
CaSO, FeO 

cuprite 

CuO tenorite 

chalcocite 


chalcocite 
digenite 


Cu( gerhardite 


lepidocrocite 
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*% A paper presented at the Seventh Annual Conference, 


Examination 335 Miles 
Asphalt Mastic Coated 


DONALD MILTNER* 


Introduction 


NATIONAL Bureau Standards’ compre- 

hensive pipe-coating tests’ have shown conclu- 
sively that the field performance pipe line coatings 
can determined only after detailed examination 
operating pipe lines appreciable age and length. 
The examination representative laid coatings, 
selected from the vast network coated pipe lines, 
offers opportunity add materially the infor- 
mation coating behavior and field performance. 
These studies would serve supplement the recent 
articles the technical press that have been con- 
cerned primarily with application methods and struc- 
tural components new coatings. Accordingly, 
was felt inspection Socony-Vacuum Oil Com- 
pany’s 335 miles asphalt-mastic coated products 
pipe line would value, especially since this 
coating the longest and oldest continuous mastic 
application products pipe line the Mid- 
Continent area. 

The 335 miles inch pipe line was con- 
structed during the summer 1941 and extends 
from Topeka, Kansas, Sioux Falls, South Dakota. 
light weight pipe 14.96 pounds per foot was 
used this construction because the line was 
coated its entirety and addition maintained 
under cathodic protection. This weight pipe was 
selected allow adequate factor safety for the 
normal range operating pressures and yet provide 
for maximum economy overall investment costs. 
Five cathodic protection rectifier units were installed 
soon after construction the line was completed. Due 
the high dielectric strength this type coating 
with resulting large protection coverage per unit, 
approximately percent the pipe line has been 
cathodically protected almost from date construc- 
tion. The pipe the remainder the line was elec- 
trically insulated block valves that the coating 
this portion the pipe line has never been sub- 
jected the electrical stress the protection volt- 
age. This condition provided excellent opportunity 
determine the effect, any, cathodic protection 
upon the coating. 

This report outlines the methods test employed 
the examination during the summer 1950, de- 
scribes the test results, details typical coating fail- 
National 
a of Corrosion Engineers, New York, N. Y., March 13-16, 


* Corrosion Engineer, Central Pipe Lines Div., Socony-Vacuum Oil 
Co., Inec., Wichita, Kansas. 
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Abstract 

continuously applied asphalt mastic 
coated pipe laid 1941 has been examined 
extensive and systematic coating survey. This report 
outlines the methods test employed the exam- 
ination; describes the test results, details typical 
coating failures found inspection and discusses 
the coating behavior with particular reference the 
prolonged effect cathodic protection. 


ures found inspection and discusses the coating 
behavior with particular reference the prolonved 
effect cathodic protection. 


II. Methods Examination 


The three principal methods used examine the 
nine year old coating were: 


survey. 


modified coating discontinuity 


This electrical method examining buried 
pipe line coatings locate discontinuities, com- 
monly known flaws breaks, otherwise 
continuous coating. The survey consists apparatus 
impress low frequency signal the pipe 
line and monitor the amplified signal set 
the soil along the coated pipe line. The signal current 
concentrated the low resistance path offered 
the exposed pipe surface coating break dis- 
continuity. This reflected maximum volume 
point when either the electrically coupled crew 
members directly over the break the coating. 
Several modifications were employed allow the 


Figure 1—One indispensable modification the Pearson survey was 

effected providing the lead man with pipe locator responsive 

the same signal the coating discontinuity locator. The nine year old 

right-of-way was largely obscured time and agriculture. was not 

uncommon some the taller and denser vegetated area for the 

discontinuity operator not see his lead man for distances 
three quarters mile. 
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survey crew attain maximum progress per day. 
This was effected providing the lead man 
the two-man crew with pipe locator responsive 
the same audio signal the crew could follow the 
pipe line very closely through the highly developed 
agricultural land (see Figure and operating 
between two signal sources all times. 

Inspection representative number indi- 
cated coating failures. 

The coated pipe was excavated representative 
locations determine the reason for the indicated 
discontinuity. The coating was inspected detail 
and record made conditions found. 

Coating conductance measurements isolated 
sections the gross structure. 

The conductance the coating serves describe 
terms the condition the coating over 
long line. The methods used were those 
discussed 


Presentation Data and Discussion 
Discontinuity Survey 

The line was traversed its entirety except for 
submerged portions river crossings. 

total 204 possible coating discontinuities 
were staked. Stake locations were measured and 
sectional plats, 204 indications 335 
miles pipe line surveyed corresponds 1.65 pipe 
line miles approximately 15,100 square feet 
coating surface per discontinuity indication irrespec- 
tive cause. 

the total indicated discontinuities located 
two different operators the Pearson equipment 
working alternate days, was determined there 
practically difference the final survey results 
experienced operators; Operator No. traversed 
percent the right-of-way and staked 103 coating- 
discontinuity indications, Operator No. traversed 
percent the right-of-way and staked 101 coating- 
discontinuity indications. This close agreement 
the operators’ performance indicative the survey 
quality. 

The survey crew averaged between 10.5 and 
miles day. 

considerable number test leads were at- 
tached the pipe time construction. Many 
were later abandoned clipped off close the pipe 
and the coating repaired. the 204 indications 
staked, were identified comparison with rec- 
ords test leads with either bare ends faulty 
coating repair. Three locations were excavated 
confirm the identification. 

The strength the instrument’s response 
the signal, which depends upon the area pipe 
surface accessible the signal current, was recorded 
either weak, moderate the 204 indi- 
cations, percent were characterized weak, 
percent moderate and percent strong. Eighty 
percent the strong signal response locations were 
selecied for excavation that the most severely 
coating would inspected. However, sev- 
eral moderate and weak signal locations were also 
Inspected for comparison. 
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Figure Stake No. 16—The black area defines the affected coating 

surrounding small inch tool cut. Note the almost perfect condi- 

tion the whitewash except the affected area and the total 
absence soil stress. 


Coating Inspection 


The discontinuities coating failures inspected 
were found due friable mastic, tool abrasion 
and other miscellaneous causes. 

The coating inspections labeled “friable mastic” 
have number characteristics common. The 
most important the loss cohesion between the 
asphalt and sand particles giving the defective coat- 
ing fried appearance and suggesting this classifica- 
tion label. This condition varies from soft mastic 
complete disintegration which the sand clean 
and free asphalt binder. intermediate stages, 
the coating retains its form but readily fractures. 
The affected area coating displays obvious 
cause for the initial failure. However, the coating 
condition this large group can explained 
assuming initial current path (pin-hole, for ex- 
ample) through the coating and the subsequent effect 
the cathodic protection current. The alkali pro- 
duced upon the pipe surface cathodic protection 
currents destroys the bond the coating the 
pipe. time, the area affected coating and degree 
friability increases. Thus, cathodic protection ad- 
versely affects limited area surrounding the initial 
defect the coating. That this slow reaction 
indicated the small area coating affected 
shown Figure 

The miscellaneous group consists case 
defective hand patch (Figure Stake 156), poor 
bond coating pipe (Stake 188) and coating 
flaw near scraper trap where the coated pipe was 
anchored place U-bolts (Stake 197). 

The discontinuities resulting from mechanical 
damage such shown Figure are classed 
tool abrasions. 


Several discontinuity indications upon excavation 
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Figure Stake No. 156—A hand patch approximately square 
inches area adjacent field joint was found defective. The patch 
coating was brittle, was too high asphalt content and was not 
properly worked into the plant coating. The coating surrounding the 
hand patch was friable. The inspector’s red crayon mark was still 
evident the intact whitewash outside the affected area. 


Figure Stake No. 2—The mechanica! coating failure was traced 

1943 construction project. The pipe wall was scarred per- 

cent wall Five square feet exposed pipe surface had 

light coat rust mixed with abundant calcareous scale. The coating, 

where not damaged the grader blade, was good condition and 
well bonded the pipe. 


Figure Stake No. 23—There was approximately inch diameter 

ring cemented soil over the unbonded, soft, friable mastic coating. 

The pipe under the defective coating was moist with area the size 

half dollar very bright suggesting point initial current entry. 

Very little whitewash remained the coating. The cemented soil had 
strong, pungent odor. 


and visible inspection showed obvious 
disintegration the coating, Thus, indicated 
that the discontinuity locator far more critical 
the coating than visual inspection methods. 

Forty discontinuities were excavated and the coat- 
ing inspected. mentioned, the cause three 
these was found test leads. Table herein lists 
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the remaining excavations and presents pertinent 
information for each location. addition, the table 
includes two random excavations points where 
discontinuities were indicated the survey. 


Reasons for the discontinuity indications derived 
from the table are: 


Miscellaneous Causes ...... 


Additional points interest about the inspected 
coating, many which are observations linked 
the effects cathodic protection, are follows: 


only one location was any soil stress found, 

four locations, slight traces corrosion prod- 
uct stains were found the pipe surface. 

one location (Figure Stake light rust was 
found the pipe surface. pitting shallow 
metal attack was found any inspection. 

The condition cemented soil, such 
the locations. These deposits are caused 
the cathodic protection currents and are favored 
the better drained soils and under conditions 
high current density. 

.At four locations, obvious cathodic protection 
products were deposited upon the coating 

only one location (Figure Stake where 
large area pipe surface was exposed was 
calcium carbonate found adhered 
surface. 


TABLE I—Condition Inspected Coating 


Pipe Cement- 
Stake White- Soil Corro- 
No. wash! Stress sion Soil Reason for Signal 
6 | Intact None | None None Friable mastic? 
12 | Intact None None | None Friable mastic 
16 | Gone None None | Yes | Tool abrasion 
Gone None None Yes Friable mastic 
24 Gone None | None | Yes Friable nastic 
38 | Intact None | None | No | None found 
60 Intact None None | No | Tool abrasion 
66 Intact None None | No Friable mastic 
68 | Intact None None | Yes Friable mastic 
Intact None None Yes Friable mastic 
73 | Intact None None | Yes Friable mastic 
75 | Gone None | Traces | Yes | Tool abrasion 
107 | Intact None | None | Yes | Friable mastic 
115 | Intact None | None None | None found 
116 ; Intact None Traces | None | Friable mastic 
119 Mild None Yes Friable mastic 
126 | Intact | None | None None | Tool abrasion 
134 | None None Yes | Friable mastic 
144 None None None Friable mastic 
152 | Intact None None | None Friable mastic 
155 | Intact | None | None | None Friable mastic 
156 Intact None | None None Defective handpatch 
171 Intact None | Traces Yes Friable mastic 
172 | Intact None | None None None found 
182 | Intact | None | None Yes | Friable mastic 
188 Intact None None Poor bond 
194 Intact None None None Tool abrasion 
195 Intact None None None None found 
B | Intact None Trace Yes Friable mastic 
dD | Gone None | None None None found 
I | Intact None | None None | Friable mastic* 
II Rust | None Tool abrasion 


1. Intact signifies whitewash largely unaffected; Gone indicates white- 
wash largely removed from coating. 

2. Friable mastic indicates coating affected by protective current. 

3. Random holes. 

4. Doubtful, coating probably unaffected. 
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Figure 60, Stake B—The coating discontinuity occurred well 

drained. brown loam, 1200 ohm-cm resistivity. There was ad- 

herence soil coating except cemented lump soil inch 

height ond inches diameter. The dark area surrounding the ce- 
mented lump defines the limit friable mastic. 


Figure Stake B—That the coating had chiseled remove 

tom the pipe attests the soundness surrounding mastic. Traces 

both white deposits and rust stains were observed the pipe. The 

mound cemented soil and the circular traces white 

deposit and rust stain suggest that the protective current first pene- 
trated the coating point. 
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Figure Stake No. 119—This coating failure occurred poorly 
drained, heavy, black soil, 1000 ohm-cm resistivity. large spherical 
lump cemented soil inches high and about square foot area 
adhered the coating, which was without bond the pipe. Coating 
fractured readily. Mild evidence soil stress was found. Note the 
curved streaks calcareous deposits the cemented soil. 


Figure Stake No. 107—The coating failure occurred the Platte 

River crossing below normal river level. Continuous bailing was neces- 

sary expose the cemented sand lump. The coating beneath the 

cemented sand was relatively hard with marked separation 

asphalt and sand, but the affected coating had lost bond the pipe. 
Note the intact whitewash adjacent the sand lump. 


7.An analysis coating discontinuity indication 
frequency with respect distance from the recti- 
fiers shows general frequency diminishing 
with distance from cathodic units. The cathodic 
protection current apparently serves enlarging 
minute discontinuities, make the locating in- 
strument more responsive them but this effect 
subordinate the random distribution the 
discontinuities. 

The whitewash approximately percent 
the total area coating inspected was found 
substantially intact can seen, for ex- 
ample, Figure The whitewash was gone 
over the area affected coating shown 
Figures and 6a. 

The Pearson Survey over continuous miles 
one area revealed only one coating break. This 
was due mechanical damage pipe line 
anchor (Stake 
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10. Coating inspected all the strong signal 
locations, one-half the moderate signal loca- 
tions and none the weak signal locations 
was found defective. Accordingly, the coat- 
ing the 158 staked locations (118 which 
were not excavated for inspection) considered 
defective. This gives estimated rate four 
pipe line miles approximately 36,500 square 
feet coating surface per discontinuity indica- 
tion attributable faulty coating. 

11. The average area all affected coating inspected 
was less than square foot per discontinuity. 
Thus, area less than square feet af- 
fected coating over 3,000,000 square feet ex- 
amined can approximated. 

12. Upon completion the detailed inspection, the 
defective coating was replaced the excava- 
tions. Contrary the original intention, the re- 
maining indicated coating discontinuities were 
not excavated for coating repair due the ex- 
ceedingly small area defective coating found. 


Coating Conductance Test 

Three separate lengths pipe line were selected 
for coating conductance tests means further 
quantitatively characterize the gross performance 
the coating. 

The first section coating tested was 6.8 miles 
length. The coating had shown discontinuities 
the Pearson survey. The pipe line had never been 
under cathodic protection. Soil resistance averaged 
5800 ohm-cm. Coating conductance was found 
1.01 micromhos per square foot. 

The second section coating tested was 6.0 
miles length. Like the first section tested, the pipe 
line had never been under cathodic protection 
shown any discontinuity the traverse. Soil re- 
sistance averaged 5500 ohm-cm. Coating conductance 
was found 1.54 micromhos per square foot. 
This section pipe line like that above was laid 
the last phase construction the entire pipe line. 

The third coating tested was laid the first 
phase construction. Fifty-five coating discontinui- 
ties were staked the fifty miles tested. 

This section the pipe line had been under 
cathodic protection since date laying. Soil resist- 
ance averaged 2600 ohm-cm. Coating conductance 
was found 6.6 micromhos per square foot. The 
higher value conductance can attributed 
part the high discontinuity rate together with 
possible grounding some flooded block valves. 

For comparison, records show coating conduct- 
ances ranging from 0.21 4.02 micromhos per square 
foot with average 1.21 micromhos per square 
foot. This average was derived from measurements 
several short lengths mastic coated pipe, 
totaling sixty miles and ranging from miles 
length and from months years age. Also, 
Kleinheksel* reports average 
asphalt-mastic coating 0.71 micromhos per square 
foot for 306 miles and 8-inch pipe, respectively 
one and two years old. 


IV. Summary 


The Pearson type instrument highly efficient 
for detecting discontinuities coatings high 
dielectric strength such asphalt-mastic. the 
hands experienced operators, will indicate 
coating failures that often cannot confirmed 
visual means. 

This survey indicates that the inspection made 
the coating during manufacture and construction 
the line was high order. Probably many 
the discontinuities attributed pin-holes that 
were enlarged the cathodic current applied 
would have been nonexistent the more power- 
ful modern holiday detectors had been available 
1941. 

The rate discontinuities was found one 
per four miles pipe line. This exceedingly low 
rate substantiates the high quality the 
found the examination. 

coating was almost completely 
soil stress with the whitewash largely 

The total area coating adversely affected 
any cause whatsoever was 
square feet over million square feet pipe 
coating. 

The low discontinuity rate per mile 
area affected coating shows that moderate pro- 
tective voltages have not affected the sound coat- 
ing for least nine years. 

The low values coating conductance found 
this nine year old coating indicate that the coat- 
ing has absorbed moisture very low rate and 
confirmed the small number and area dis- 
continuities found the Pearson method. 
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DISCUSSION 

Questions Bullock, Interstate Oil Pipe Line 

Co., Shreveport: 
Were there any holidays detected bends the 
line? 

possible that the corrosion products 
noticed the pipe were due oxidation after the 
pipe was exposed? 


Replies Donald Miltner: 

Particular attention was given the 
the coating failures with respect pipe line over- 
bends, sags and side bends. Study the 
field reports showed coating failures where the 
coated pipe had been bent conform with the 


Possible. four locations, slight traces 
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rosion product stains were found upon the pipe sur- 
face. When the pipe surface was exposed oxidation 
the removal the defective coating, the stains 
became more evident the oxidation proceeded. 


Question Van Nouhuys, Southeastern Pipe 
Line Co., Atlanta: 
what basis were rectifiers installed? 


Reply Donald Miltner: 

Five cathodic protection rectifiers were installed 
soon ifter construction the pipe line was com- 
Three these units were placed major 
river crossings and one unit was positioned 
protect lateral that traverses indus- 
trialived area. The fifth cathodic unit was installed 
such point that the five installations would 
protect approximately percent the 
entire 335 


Questions Kinney, Electro Rust-Proofing 
Corp., Chicago: 
reference your statement that with normal 
pipe soil potentials damage the coating 
vould result from the use cathodic protection, 
what you consider normal potentials? 
was the minimum pipe soil potential? 


Replies Donald Miltner: 

The low discontinuity rate per mile and the 
small area affected coating indicate that moderate 
protective voltages have not affected the sound coat- 
ing for least nine years. Maximum pipe-to-soil 
potentials measured near the rectifier units were 
approximately 4.0 volts. 

intended that minimum pipe-to-soil poten- 
tials will not below 1.0 volts and definitely not 
below 0.85 volt for adequate cathodic protection. 
Reference electrode Cu-CuSo, all measurements. 


Academy, Annapolis: 

What the thickness this coating? 
place cost per foot? 


Replies Donald Miltner: 

The standard specified coating thickness for 
pipe 7/16-inch the plant applied 
coating and 11/16-inch the field joints. 

The cost coating this type may not 
expressed any general rule the conditions, 
quantity and size pipe involved control the cost. 


Question Lyle Sheppard, Shell Pipe Line 
Corp., Houston: 
Did other coatings this area evidence soil stress? 


Reply Donald Miltner: 

not have performance records other 
type coatings through the area traversed this 
survey. 


Question Wade, Transcontinental Gas 
Pipe Line Co., Houston: 

After your experience with improper composition 

mastic material patching field joints, you pro- 

pose method for controlling the composition 

this material for mastic coating the field? 


Reply Donald Miltner: 

The control composition mastic for field ap- 
plication now handled one the three follow- 
ing methods: 

100-foot water bath with belt conveyor pro- 
vided for cooling thin strips plant-mixed 
asphalt mastic comes from hopper. The 
water containing white wash material and lime 
dust sprayed the cooled mastic just before 
the material sacked. The manufacture strictly 
controlled. 

Mastic ground after being manufactured 
accordance with proportions set forth specifi- 
cations through continuous mixing operation. 
Material sacked and provided field crews. 

Aggregate compounded conformity specifi- 
cations through continuous mixing operation, 
asphalt added. This “dry-mix” provided 
field crews calibrated bags for the proper addi- 
tion asphalt proportionate weight the 
field mixing equipment. 


Questions Hadley, Sun Pipe Line Co., 
Philadelphia: 


What was the percent asphalt bad mastic? 
What was the percent asphalt good mastic? 
Was mastic bad edge large breaks? 

How were conductance measurements made? 


Replies Donald Miltner: 

The percent asphalt bad mastic was 
variable. 

The percent asphalt good mastic was 
percent percent weight accordance with 
specifications. field applied coating, the addition 
permitted. 

No—see Figure The coating, where not 
damaged the grader blade, was good condition 
and well bonded the pipe. 

Conductance measurements were made ac- 
cordance with proceedings the API, (V) 
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Magnetic Amplifier Controls for 
Rectifier Protecting Underground 
Metallic Structures Cathodically 


OLIVER HENDERSON 


The Nature the Problem 


INCREASING use trackless trolleys and 

gasoline busses Cleveland and the resulting 
elimination some the ground return trolley car 
routes changing the aspect the electrolysis sit- 
uation certain areas the city. 

Instead perhaps dozen locations which 
heavy concentrations stray rail currents formerly 
existed there are numerous scattered spots which 
have unsatisfactory electrolysis conditions but which 
involve only small amount current individually. 

The problem was solved formerly Cleveland 
largely placing heavy copper bonds between the 
telephone cable sheaths and the negative busses 
the railway substations. But with the tapering off 
this type problem there have come light 
numerous small areas remote from any railway sub- 
station which are need some form drainage. 
These unsatisfactory situations are often the result 
stray current “end effects.” 


Forced Drainage Solution 


The solution for the difficulties encountered 
these scattered areas often the use forced drain- 
age remote ground and employment small 
rectifier the order amperes output. well 
known that overdrainage telephone cable sheath 
such locations will attract current from nearby 


% A paper presented at the Ninth Annual Conference, National Asso- 
ciation of Corrosion Engineers, Chicago, Ill., March 16-20, 1953. 
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metallic underground structures 
thereby rendering them anodic positive earth 
and subjecting them accelerated corrosion, While 
generally quite easy avoid this adverse 
neighboring structures adjusting the output 
the rectifier for the optimum output current, this 
adjustment will correct only for the particular 
time the day which the adjustment was made. 
The amount current which constitutes correct 
drainage may vary considerably with the time 
due frequent changes the amount and direction 
the stray earth current throughout the railway 
traffic cycle. The variations are due the peaks 
passenger loads and the related scheduling the 
railway substation operation. the City 
land from two seventeen substations may 


Figure 6—Adjusting pole mounted rectifier, 
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Abstract 


This paper covers the initial attempt the part 
the Ohio Bell Telephone Company use magnetic 
amplifier give continuous control the output 
copper-oxide rectifier used for cathodic protec- 
tion underground lead covered cables. 

The controlled rectifier was designed for use 
location where stray current “end effects” were dam- 
aging underground telephone cables and municipal 
light cables and were threatening high-pressure 
water mains. 

When properly adjusted, the output the recti- 
fier will increase decrease automatically that 
each instant the amount forced drainage will 
adequate protect the underground telephone 
cable sheath but will not excess the value 
which neighboring underground 
tures would become anodic and would thus become 
subject corrosion. 

satisfactory operation the amplifier had 
designed give large gain that change the 
control voltage only volt (+.1 volt) 
would sufficient vary the output the rectifier 
from practically zero current full rating. the 
installation described this paper the gain the 
magnetic amplifier the order 12,000. 

The magnetic amplifier type control well suited 
outdoor installations subject wide changes 
temperature and remote locations where frequent 
maintenance inspections are not feasible. 

magnetic amplifier has advantages over other 
available control devices which accomplish this same 
purpose that has moving parts, vacuum 
tubes, batteries, motors, relays contactors. The 
magnetic amplifier gives continuous output con- 
trol which superior the stepped increment 
changes that result from relay or contactor operation. 


operation any one time depending the varying 
demand for railway power. 

evident that rectifier used for forced drain- 
age and adjusted any given amount output 
current would correct for only small fraction 
the time. With fixed output, overdrainage will 
probably occur during light railway loads and in- 
adequate drainage may result during the peaks 
traffic. The proper drainage could, however, 
maintained rectifier whose output auto- 
matically and continuously variable from zero 
maximum under the control the potentials the 
structures being protected. 


Other Regulating Devices 

Devices which accomplish this end already are 
use, deriving their control from selsyn motors, con- 
tactors, relays, vacuum tube amplifiers, etc. These 
designs were apt elaborate, expensive and re- 
quire frequent routine maintenance. 
the problem rendered difficult the fact that 
the device used must sensitive that only 
volt (+.1 volt) swing control voltage 
must produce full swing the range the out- 
put current. 

occurred the writer that magnetic amplifier 
(saturable reactor) could designed give the 
gain. Such arrangement has the follow- 
ing advantages over motor drives, contactors 
vacuum tube controls: 


short life parts such vacuum tubes batteries. 
moving parts motors. 

relays contactors, 

Relatively inexpensive component parts. 

Continuous control, not stepped changes. 


MAGNETIC AMPLIFIER CONTROLS FOR RECTIFIER 


> 


Figure 1—Assembly magnetic amplifier and 
selenium rectifier with the associated control 
panel. 


J 
CONTROL 


Figure 2—Wiring diagram the magnetic amplifier and the bridge type 
selenium rectifier. 


Small temperature effects. 
Small 
Can enclosed weatherproof case. 

Design applicable various current outputs. 


supply voltage regulation effects. 


Consequently, the available types magnetic 
amplifiers were investigated and the most promising 
arrangement was selected. The saturable reactor, 
selenium rectifier and power transformer were sup- 
plied the Vickers Electric Division having been 
built them the writer’s requirements. The 
balance the equipment and the weatherproof case 
were provided and assembled the Corpora- 
tion Cleveland. 


Description Apparatus 
Figure photograph the rectifier assembly 
with its control panel. The unit was later installed 
The circuit the amplifier the subject patents 
patent applications which the Vickers Electric 
Division either owns under license use. 
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Figure 3—Arrangement the core and wind- 
ings the saturable reactor portion the 
amplifier. 
the circuit arrangement employing 
essentially bridge full wave BIAS CURRENT LOAD RESISTANCE 
type rectifier using selenium 
ZERO 
discs. Saturable reactors have been 


controlling the magnetic sat- 
uration these two reactors the 
voltage drop across their terminals 
can varied thus controlling the 
voltage impressed across the recti- 
fier discs. This voltage turn determines the 
current output the unit. 

placing the reactors the arms the 
bridge rather than the external circuit, the 
desaturation avoided that would occur 
circuit during the half cycle reversals. This arrange- 
ment, plus the fact that the response time not 
limitation this application, makes important 
contribution the large power gain the amplifier. 

shown Figure the two reactors are wound 
the outer legs the same core and the control 
and bias windings are the central leg the core 
and are, therefore, common both reactors. 

The control winding consists 200 turns and 
serves control the degree magnetic satura- 
tion. shown Figure the current flowing 
this winding determined the potential dif- 
ference between the telephone cable sheath and 
the nearby metallic structure the interest which 
the amount forced drainage being controlled. 

The bias winding, consisting 100 turns, 
operated and connected separate small sele- 
nium bridged rectifier through radio type poten- 
tiometer and protective resistor. The function 
the bias winding bring the operating range 
the main rectifier and reactors into the range the 
control voltages. will shown later that small 
changes the resistance the external load the 
unit causes shift the control characteristics. 
This and other factors can compensated for 
the bias winding. noted that for some 
applications the polarity the bias winding can 
reversed necessary make magnetically aid- 
ing the control winding. locking type reversing 
switch incorporated into the design facilitate 
this change bias. 


Theory Operation 


the mitigation stray current electrolysis sit- 
uations, generally conceded that the structure- 


CONTROL VOLTAGE 


Figure 5—Effect external load 
rectifier output. 


Figure 4—Effect different values bias 
current output the rectifier into fixed 
2-ohm load. 


to-earth potential underground structure must 
reduced +.1 volt less the structure 
considered satisfactorily protected against ac- 
celerated electrolytic corrosion. 

Therefore, the forced drainage applied under- 
ground telephone cable sheath should not exceed the 
amount that will cause the nearby structures 
other utilities exceed +.1 volt earth. the 
other hand, sufficient drainage should applied 
the telephone cable that its lead sheath earth 
potential does not exceed +.1 volt, otherwise the 
drainage will inadequate protect the telephone 
plant. 

follows from the above, that 
difference between the nearby structures the 
telephone cable sheath should kept within the 
accepted safe range +.1 volt —.1 volt. This 
gives maximum swing only volt ap- 
plied the control winding and which the out- 
put the rectifier must respond with full swing 
between zero amperes and its maximum rating. 
accomplish this, the magnetic amplifier for the initial 
installation, herein described, was designed give 
power amplification about 12,000. This large 
power gain indicated the steep slope the 
straight line portion the curves plotted Figure 
and Figure 

bias winding has been included the magnetic 
amplifier which normally connected inductively 
opposed the control winding. small separate 
bridged rectifier provides bias current which can 
means radio type potentiometer. The function 
the bias winding shift the effect the control 
winding that the operating range the 
coincides with the +.1 —.1 volt range the con- 
trol voltage. This adjustment necessary for 
mum operation because small difference the 
external load resistance will cause some shift the 
position the operating characteristics. The 
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different values bias current shown the 
family curves plotted Figure 

applied the bias winding reversed the shift 
continued further the left and orderly fash- 
ion. This possibility will prove useful some ap- 
plications offset the shift the right caused 
external load higher than usual value 
resistance. 

Figure family curves which illustrates the 
effect three values external load resistance. The 
larger the load resistance the greater the shift 
the right the operating characteristic. The load 
resistance normally kept low feasible the 
large size copper drainage wire and the 
proper preparation the ground bed. The initial 


the load resistance not accurately pre- 
and the final resistance subject later 
due aging the ground bed and 
variations the conductivity the soil. 


Figure the maximum current out- 
put the load resistance increased. This 
due the simple application Ohm’s law and 
not the magnetic amplifier type control. 


Field Installation 


Figure photograph the rectifier mounted 

The installation was made near the lakefront 
Cleveland where considerable current was leaving 
the underground cable sheath the telephone com- 
pany and the cable sheath the municipal power 
company and was flowing earth due end effects. 
Forced drainage was decided upon remedial 
measure result joint surveys the two 
utilities. 

single rectifier was installed for the joint benefit 
the underground cable sheaths both utilities. 
Since excessive forced drainage this location will 
tend jeopardize the nearby high-pressure water 
mains, the control potential obtained con- 
nection the riser fire hydrant. 

Figure schematic the connection the 
controlled rectifier the telephone.and power cable 
sheaths and the remote ground bed. This arrange- 
ment was later modified the insertion the noise 
suppression filter, shown Figure the rectifier 
output. The total load resistance .95 ohms which 
the measured sum the combined resistances 
the two cables earth, the resistance the filter 
choke coil and the drainage wire and the resistance 
the ground bed. 

The ground bed consists five 2-inch 80-inch 
graphite anodes set 10-foot holes, feet apart 
and backfilled with suitable mixture coke breeze 
and lime. The initial resistance the ground bed 
alone measured .65 ohms. 

keeping the load resistance low, the maximum 
output for which the rectifier was designed 
available. This can verified examina- 
tion Figure previously discussed under theory 
operation. 


MAGNETIC AMPLIFIER CONTROLS FOR RECTIFIER 


DRAINAGE WIRE 


RECTIFIER 
WITH 

MAGNETIC 

AMPLIFIER 


CONTROL CABLE 


CIRCUIT 


REMOTE 
GROUND BED 


Figure 7—Schematic diagram external connections from rectifier. 


Figure 8—Schematic diagram external noise 
suppression filter. 


AMPERES 


VOLTS 


Figure 9—Curves replotted from 24-hour smoke chart recordings. 
Variation rectifier output. B—Cable earth critical location. 
Water main earth potentials. 


Noise Possibilities 


simple rectifier having resistance controlled 
output, the direct current actually series 
unindirectional waves which are substantially half 
sine waves. However, magnetic amplifier con- 
trolled rectifier, the output consists half sine 
waves only maximum current. The wave becomes 
more and more distorted zero output ap- 
proached. this respect resembles grid con- 
trolled rectifier. This distortion its wave form re- 
sults numerous harmonics which, impressed 
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telephone cable sheath, may induced 
noise into the telephone conductors. 

the location described above this paper, 
telephone noise was experienced two nearby pri- 
vate branch switchboards. This was corrected 
inserting filter, shown Figure into the rectifier 
output. 

Use the filter the rectifier output was optional 
and could have been avoided, desired, install- 
ing available noise suppression capacitors each 
the two switchboards which noise was ex- 
perienced. 

The constants the filter elements are follows: 


ohms 

“C1” Co. dry electrolytic capacitor, 
1000 

“C2” Co. 6847 dry electrolytic capacitor, 
1000 

“R” ohm, 200 watt resistor 


The resistor the filter improves the power 
factor the load and thereby results reduc- 
tion the input current. also acts protect 
the rectifier the event short circuit capaci- 
tor Cl. value larger than one ohm tends reduce 
the effectiveness the filter. 

The filter was installed separate metal box, 

Since the conditions giving rise the noise 
the two telephone switchboards discussed above were 
somewhat unusual, not expected that noise 
suppression filter the rectifier output will re- 
quired usually. 


Field Performance 


Initial adjustments were made during regular 
working hours without any attempt correlation 
with the railway load currents existing the time 
the number location the railway substations 
then operation. 

Tests indicated that optimum control this par- 
ticular location obtained with the bias winding 
reversed and the bias current adjusted 100 
milliamperes. 

After the adjustments were completed, 24-hour 
recordings were taken determine the potentials 
earth the telephone cable sheath, the munici- 
pal power cable sheath and the high-pressure water 
main all critical locations. These charts indicated 
that the rectifier output current was varying from 
moment moment give adequate protection 
the lead cable sheaths without jeopardizing the 
nearby water main. 

Figure the data from four the more 
pertinent 24-hour smoke charts has been plotted. 
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Figure shows fluctuations the output cur- 
rent the rectifier. maximum amperes and 
minimum amperes occurred during the 
hour cycle. This change current and the smaller 
excursions were found correlate with the varia- 
tions the control voltage over the same period. 

Figure shows the cable sheath earth po- 
tentials the manhole which the electrolysis 
situation had been the most critical. With 
rectifier operation the sheath slightly negative 
all times, which the ideal condition. The sheath 
earth potentials with the rectifier not opera- 
tion has been superimposed Figure and 
shows that the sheath was anodic without the recti- 
fiers for about hours out the and was, 
therefore, formerly subject accelerated corrosion. 


Figure plot the potentials the high- 
pressure water main earth with the rectifier 
operation. This pipe has always been somewhat 
anodic earth. Because the proximity the 
water main the telephone cable sheath, any 
forced drainage the cable will tend 
current from the pipe thus making still more 
positive earth. 

shown Figure the automatic control 
the rectifier such that the increased positive 
tial the water main never exceeds +.1 volt mieas- 
ured iron ground rod. This condition con- 
sidered satisfactory view the large surface area 
the pipe direct contact with the earth. 


During the year the rectifier has been opera- 
tion, check tests have been made and its operation 
found very stable. Some changes were 
expected because aging the ground bed and 
soil temperature variations. However, changes 
were observed sufficient justify alteration 
the original adjustment the rectifier controls. 


Conclusion 


The magnetic amplifier (saturable reactor) type 
rectifier control entirely satisfactory for the 
mitigation electrolysis problems the type de- 
scribed. 

unanticipated difficulties were encountered 
the initial installation and significant maintenance 
has been required during year operation. 

Costs the first installation, being experimental, 
was necessarily increased the extra supervision 
given it. However, subsequent installations the 
cost should normal. Indications are 
costs will considerably less than the indicated 
costs comparable devices employing other control 
methods, 
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Figure 1—Model corroding tank bottom. 


Figure 2—Model tank bottom coating pad. 


Cathodic Protection Applied Tank 


SCOTT EWING* and HUTCHISON* 


Introduction 


PURPOSE this investigation was de- 

vise methods for the determination cathodic 
current requirements for tank bottom protection. The 
principal difficulty the cathodic protection tank 
bottoms that the current density least the 
inaccessible central part the tank. The potential 
the tank bottom center can measured tun- 
neling under the tank drilling holes the 
bottom when the tank empty. However, actual 
practice empirical rules are used. One these rules 
that the drop through the soil under the tank 
about one millivolt per This rule has been 
confirmed James and 


However, potential measurements with reference 
copper-copper sulfate electrode 100-foot 
diameter tank bottom the engineers the Inter- 
state Pipe Line Company gave —0.675 volt every- 
where before cathodic protection was applied. Two 
months after installation magnesium anodes, the 
potential around the tank rim was found —0.96 
volt. This indicated over-protection since structure 
assumed protected the potential lowered 
—0.85 volt. While the tank was empty hole was 
cut the center the tank bottom and the potential 
was found —0.70 volt, which inadequate for 
protection according the volt rule. addi- 
tion drops great several volts between rim and 
center have been observed water seal gas 
Thus the generally accepted rule does not 
always apply. 


Because these discordant results was assumed 
that certain important factors for proper solution 
the problem were being neglected. It, therefore, 
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— of Corrosion Engineers, Galveston, Texas, March 10-14, 
952, 

Carter Oil Company, Research Department, Tulsa, Okla. 


Abstract 


Laboratory studies are presented which method 
was devised for determining cathodic 
quirements for the protection storage tank bot- 
toms. This method involves the determination 
current distribution efficiencies tank bottoms 
from four terminal resistivity measurements. For 
the purpose this report the efficiency current 
distribution may defined the ratio the cur- 
rent density the tank bottom center the average 
current density. This method offers the corrosion 
engineer possible method for estimating the re- 
sistance and effectiveness various tank bottom 
coatings and pads. Its use offers possibilities for de- 
termining the current required protect either 
coated uncoated tank bottom. 

Initial tests the method were made three 
storage tanks near Houston, Texas. Since measure- 
ments were made empty storage tanks which 
the release load had produced warping the 
bottom, there was some inconsistency between test 
data and calculated values. This investigation also 
revealed that current-potential curves were not reli- 
able fixing adequate cathodic current values for 
tank bottom protection. Due limited number 
field tests made, this method should not con- 
sidered completely proved this time. 


seemed desirable investigate the problem the 
laboratory small scaled models tank bottoms 
detérmine the difficulty and, possible, devise 
better methods for determining current require- 
ments. The methods devised were then tried 
limited number storage tanks the field. 


II. Summary and Conclusions 


Previously used methods for determining current 
requirements for cathodic protection tank bottoms 
are more less empirical and are not always satis- 
factory. The current density the outer rim the 
tank bottom greater than that the center and 
the current density largely controlled earth 
conditions under and adjacent the tank bottom. 
Adequate protection the tank rim does not insure 
protection the center the tank bottom. addi- 
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tion, result the model studies, was con- 
cluded that current potential curves were unsuitable 
for the determination cathodic current require- 
ments for tank bottoms. 

means theoretical analysis the problem 
together with laboratory studies scaled model 
tank bottom employing variety simulated earth 
conditions, empirical relations were devised which 
four terminal resistivity measurements are used 
determine the efficiency current distribution 
tank bottoms. The efficiency current distribution 
defined the ratio current density the tank 
bottom center the average current density. ad- 
dition was shown that the resistance pads 
coatings tank bottoms can estimated this 
method. Thus knowing the efficiency current 
distribution and independently determining the 
minimum current required for protection, closer 
estimate current requirements for cathodic pro- 
tection tank bottoms obtained. 

limited number tests were carried out 
field tanks. Because the warping the tank bot- 
toms due load release, the agreement between cal- 
culated efficiency current distribution from model- 
derived equations and actual measured values was 
not particularly good. 

the limited amount field data, addi- 
tional field evaluation needed before the proposed 
methods can recommended for general use. 


III. Statement Problem 


Whenever cathodic protection applied any 
structure the engineer must decide where place 
one more anodes and how much current must flow 
from the anodes through the earth water the 
structure. Even with the best possible arrangement 
anodes usually impossible apply exactly 
the amount current needed protect every part 
large structure. Hence necessary over- 
protect certain surfaces order obtain sufficient 
current density other surfaces. 


most structures possible measure the 
potential those surfaces where the current density 
the least and thus determine the amount current 
needed for protection. This method applicable 
pipe lines which case the reference electrode 
placed contact with the soil over the pipe. 

However, some structures such oil well 
casings the current density least near the lower 
end the casing. tank bottoms the current den- 
sity least the center the bottom surface, 
very difficult place reference electrodes these 
locations. Thus current potential curves were ob- 
tained well casings the Loudon Pool Illinois 
placing the reference electrode least feet 
from the well head. The value the protective cur- 
rent agreed roughly with the values estimated from 
drop measurements the casing.* Since tank 
bottoms are similar well casings that the most 
remote part the most difficult protect, current 
potential curves are possible means estimating 
cathodic current requirements tank bottoms. 

The full advantage cathodic protection tank 
bottoms cannot realized until the engineer 


provided with method determining con- 
venient manner the amount protective current 
required produce the necessary current density 
the center the tank bottom. 


IV. Considerations 
General 


Certain techniques and principles useful the 
investigation tank bottoms have been assembled 
this section. The use the four-terminal resis- 
tivity measurement and the theory which 
based, are discussed relation cathodic protec- 
tion tank bottoms. The current distribution 
tank bottom under certain simplified conditions 
calculated. 


Four Terminal Resistivity Measurements 


Four Equally Spaced, Small, Hemispherical 
Electrodes 


The four-terminal resistivity measurement used 
determine the apparent resistivity the earth 
the immediate vicinity the tank bottom. The 
theory which this based shown below. 

The potential difference between 
distances and from the center small 
spherical electrode discharging current uni- 
form medium resistivity 


(1 


the limits are chosen that when 
and where the medium changed semi- 
infinite then 


the four-electrode method resistivity meas- 
urement the electrodes are arranged straight 
line with distance between 
The outer electrodes and are chosen current 
electrodes and the inner electrodes and are the 
potential electrodes. This illustrated below. 


dN 


Then the potential difference between and pro- 
duced positive current and negative current 


Now the resistance 


E (2-3) p 
R (1-4) (2-3) Aras 27a or Pp aR (4 


Disc and Three Small Hemispherical 
Similar the development indicated equation 
can shown that the potential point 
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distance from the center conducting radius 
rand discharging current is: 


should noted that this relationship holds true 
only the plane the disc. 

Now disc substituted for one current electrode 
the four-electrode method resistivity measurement 
schematically illustrated below. 


b 


Ther the potential drop from the disc electrode 
can expressed follows. 


Similarly the potential drop between electrodes and 


that 


Equation applicable only for 
medium uniform resistivity. 


Discussion Four-Terminal Resistivity 
Measurements the Field 


The relationships set forth sections and 
above are valid only for the case medium 
uniform resistivity. general the resistivity the 
earth varies from place place the surface and 
with depth. Usually the change resistivity 
greater the vertical direction than the hori- 
zontal. means equation definite value 
resistivity the earth can always obtained for 
every electrode spacing. This referred the 
“apparent resistivity” for this particular spacing 
spread. has been subject considerable misinter- 
pretation corrosion engineers, has often been 
assumed that when apparent resistivity meas- 
urement made with span eight feet, for ex- 
ample, the average resistivity the earth ob- 
tained this depth. This, however, not even 
approximately correct. For the earth 
depth eight feet has uniform resistivity 
1000 ohm centimeters and underlain insu- 
lator, apparent resistivity with eight foot 
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spread will approximately 1500 ohm cm. If, 
the other hand, perfect conductor substituted for 
the insulator, the apparent resistivity will about 
700 ohm cm. Hence, apparent resistivities could vary 
from 700 1500 ohm depending the under- 
lying material even though the actual resistivity 
depth eight feet was 1000 ohm cm. However, 
more reliable methods exist for the measurement 
and interpretation soil resistivities which will 
discussed later the report. 


Current Distribution Disc Uniform Medium 


One the factors that must considered the 
cathodic protection tank bottoms the distribu- 
tion applied current over the surface the tank 
bottom. For tank bottom resting soil uni- 
form resistivity, where polarization neglected, the 
current density the center one half the average 
current density. 

The distribution current disc medium 
uniform resistivity equivalent the distribu- 
tion charge metallic disc space. The 
capacity disc free space 


where the capacity the disc cgs electro- 
static units and the radius the disc centi- 
meters. The resistance disc remote earth can 
expressed follows. 


(10 


where the resistance ohms, the resistivity 
ohm centimeters, and centimeters and cgs 
electrostatic units. The surface charge density the 
distance from the center is’ follows: 


where the total charge the disc and the 
charge density. 


O 
Since the average charge density then 
Center 
(12 
Average 


Hence for disc resting medium uniform resis- 
tivity the current density the center one half the 
average current density, provided polarization 
neglected. 
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Discussion Variations Earth Resistivity and 
Coatings Current Distribution Tank Bottoms 


all storage tanks rested soils uniform resis- 
tivity, the absence coatings tank bottoms 
the only problem the design tank bottom pro- 
tection would the determination the current 
density requirement for protection. For any tank 
the area the tank bottom would calculated; 
this area would multiplied the required cur- 
rent density for protection and the result would then 
multiplied two, since the efficiency under these 
conditions 0.5. should appreciated that this 
situation highly idealized. 

Now thin layer very high resistivity soil 
adjacent the tank bottom and the earth below 
very low resistivity, the current distribution 
the tank bottom would essentially uniform. 
other words, the efficiency under these conditions 
will approach one. Conversely, thin layer soil 
low resistivity adjacent the tank bottom, 
underlain soil high resistivity, would 
virtually impossible get current the central 
portion the tank bottom and thus the efficiency 
current distribution would approach zero. 
evident that coating high resistivity would al- 
Ways improve current distribution the tank 
bottom. 


Theoretical and Experimental Approach Problem 


apparent from the foregoing that the distri- 
bution applied current uncoated tank bottom 
determined the variation soil resistivity 
under and the vicinity the tank bottom. ad- 
dition, high resistance coatings play part and the 
above relationships are complex and not amenable 
solution simple mathematical methods. Hence 
current distribution studies were made 
model storage tanks the laboratory devise em- 
pirical methods for the determination efficiency 
current distribution and apparent resistivity the 
earth obtained four terminal resistivity rela- 
tionships. 


Description Apparatus 


Dimensional Relationships 


The model was chosen represent tank bottom 
100 feet diameter, erected soil 500 ohm 
resistivity which corrodes rate such that the 
current density required for protection milli- 
amperes/sq. ft. was considered important the 
case the corroding model have the potentials 
everywhere the same the prototype, insofar 
possible, and use current densities about equal 
the protective current values. these prerequisites 
are satisfied and convenient linear dimensional 
ratio chosen, seen from Table that all 
other important dimensional ratios are fixed. With 
the model chosen one foot diameter, the resis- 
tivity the electrolytic solution used was 5000 
ohm cms under these conditions. The current density 
required protect copper-steel couple the 
model tank solution dilute potassium chloride was 
about ma/sq ft. 
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TABLE Tank Bottom Model 


Ratio 
Dimension Mode How Determined 
100 | Chosen 
2. Current Density.... 0.1 | From ratio of protective values, ie., 
2 ma/sa. ft. 
ma/ sq. ft. 
3. Voitage....... ey 1 Chosen 
103 Fixed from product of (2) and (4)* 
6. Resistance......... 10-3 | Fixed from (3) divided by (5) 
7. Resistivity of | 1 
Medium......... 0.1 Fixed from —- 
Potential Gradient Ratio 100 
Current Density Ratio 0.1 


*In = im Am and Ip ™ ip Ap. 


where, 
current 
current density 
area 
Then, 


tm An lin Am 


(Subscript refers model; prototype.) 


The ratios defined Table fix the dimensions 
the model itself. The problem varying the effi- 
ciency current distribution can readily solved 
placing the model tank, container, that 
just under the surface the surrounding uni- 
form medium, dilute potassium chloride solution. 
changing the nature the container bottom and 
the depth the water, variations can obtained 
the efficiency current distribution. For example, 
with this arrangement the efficiency will very 
low the water shallow and the container bottom 
made Bakelite. Increasing the depth water 
under the tank bottom will gradually increase the 
efficiency 0.5. replacing the insulating, 
lite) bottom with conductor (copper) the efficiency 
can changed just above 0.5. Reducing the depth 
water over the copper bottom will further in- 
crease the efficiency until approaches 1.0. Hence, 
with these simple arrangements possible ob- 
tain the complete range efficiency with applied 
current. With any chosen depth water over either 
sible make four-terminal resistivity 
ments and obtain apparent resistivity-span curves. 
Such curves were obtained along with the current 
distribution efficiency measurements variety 
conditions the tank. some the experiments 
the copper bottom was replaced agar. 

Another important requirement the model 
that should possible determine the corrosion 
rate any time any part the model. 
complish this, advantage was taken characteris- 
tic the iron-copper couple. iron specimen 
corrosive solution corroding certain rate 
and part the iron replaced copper, the rate 
metal loss will remain the same but all 
occur the remaining Hence, the surface 
the iron exposed made relatively small with 
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respect the copper surface the galvanic current 
measure the corrosion rate. 

Finally, the standard practice for spacing tanks 
rectangular pattern which the distance between 
tanks centers about three tank diameters; conse- 
quently, the one-foot diameter tank model was placed 
the center Bakelite container which was three 
feet considering the electrical images 
the model the sides the Bakelite container 
can seen that the model represents single tank 
tank farm identical tanks and infinite extent. 
The auxiliary anode was carbon rod placed along 
one side the model tank. Measurements showed 
that the place minimum current density remained 
close the center the model tank bottom and the 
efficiency current distribution was independent 
the anode position long the anode was 
diameters from the center the model. 


Description Apparatus 


All the above requirements were embodied 
the tank bottom model which shown Figure 
consists bronze screen through which thirty- 
one steel rods, which serve the anodes, 
project about The rods are covered with 
insulating flexible spaghetti tubing except for 
the circular end surface which exposed. The actual 
surface area the screen was 1.107 square inch per 
square inch screen. The anodes were symmetri- 
cally and uniformly arranged that the area 
the screen associated with each anode was the same. 
The area ratio bronze steel was 4.04 square 
inch per anode 330 one. square portion 
screen sq. in. area surrounding the central anode 
was isolated from the remainder the model tank 
bottom that the applied current density the 
center could measured. Such large ratio 
cathode anode was not entirely ideal couple 
for cathodic protection potential tests since the gal- 
vanic current density the cathode area was higher 
near the anodes. However, was impracticable 
incorporate greater number anodes the cor- 
roding 

investigate the effects pads, coatings, 
under tank, models were devised with definite 
and fixed resistance per unit area. This 
complished drilling uniformly spaced holes 
Bakelite sheet and attaching rim 
that current could flow the model only through 
the holes. Figure photograph one these 
model coatings. 


Description Electrical Circuit 


schematic diagram the electrical circuit used 
with the model shown Figure The current 
the central anode, the central isolated screen, the 
central couple, and the remaining thirty anodes 
could quickly measured means circuit 
spectively. The resistance the shunt was chosen 
that the drop across was always less than 400 
microvolts, which the full scale reading the 
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Brown self-balancing potentiometer. The arrange- 
ment for controlling and measuring the current 
the circuit the external anode obvious from the 
figure. The micro-switch the potentiometer, and 
the calomel electrode were used obtain current 
potential curves. Switch was held position 
spring. When momentarily operated, the 
external anode circuit opened and the calomel 
electrode and potentiometer are connected the 
model. 


actual structures where the external anodes 
are much greater the switch can arranged 
operate Ford starter switch, similar electrically 
operated switch large current capacity. 


VI. Experimental Procedure 
Current Potential Curves Models 


Current potential curves were obtained the 
simplest possible structures the model container. 
These were obtained the following: 


(a) corroded steel wire arranged that the ap- 
plied current density was uniform over the en- 
tire surface. 


(b) couple having the same area 
ratio couple the model tank bottom. 
uniform current density was applied the 


couple. 


Current potential curves were obtained the 
tank bottom model and the galvanic current flow 
the couples was observed the same time. 
these measurements the current distribution 
the tank bottom was varied changing the 
water level and height the model over Bake- 
copper and agar bottoms the Bakelite 
tank. 


Current Distribution Measurements the 


Tank Bottom Model 


Current distribution efficiency measurements were 
made over wide range applied current, with 
various depths water over Bakelite, copper and 
agar bottoms the Bakelite container. Similar meas- 
urements were also made with model coatings, 
was found necessary keep bubbles out the 
holes and have small head the water inside 
the “coating” order obtain 
sults. Apparently the applied current heated the 
water sufficiently the holes change the resis- 
tance the coating circulation was not maintained. 


Measurements Model Tank 


resistivity measurements were made 
with both alternating and direct current. 
eter and two calomel electrodes were used the po- 
tential measuring circuit for the direct current measure- 
ments. The alternating current measurements were made 
with Biddle Ground Megger. the model container 
the electrode spacing and, hence the electrodes, were 
small the external resistance the potential measur- 
ing circuit was not negligible. The resistances the 
potential circuits the Megger were measured for 
each position the multiplying switch, the external 


resistance was obtained for each resistance measure- 


ment and appropriate correction was applied the 
Megger reading. 
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MICRO SWITCH 

MODEL 622 


0-400 uV 
BROWN SELF-BALANCING 
POTENTIOMETER 


TYPICAL FOR 30 
OUTSIDE Fe ANODES 


INSULATED 
CENTER SECTION 


BAKELITE TANK 


BRONZE SCREEN CALOMEL ELECTRODE 


Figure 3—Schematic diagram electric circuits used with model tank. 


S—micro switch. inserting switch, positions (positions 
and shown). A—Weston Model Model 622. 
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Measurements Storage Tanks the Field 


Upon completion the model work, measure- 
ments were made three storage tanks the field, 


These measurements included: 


(a) Regular four-terminal resistivity measurements 
which the distance between terminals was 
varied from one 200 feet. 


(b) Modified four-terminal resistivity measurements. 
(c) Current potential 


(d) Current distribution efficiency measurements. 
These measurements were made cutting out 
and isolating one more areas the tank 
bottom near the center. This was possible be- 
cause the tanks were being dismantled. 


VII. Results Experiments 
Current Potential Curves 


Two typical current-potential curves obtained with 
the laboratory model are shown Figure One 
for single corroded steel wire which extended along 
one side the Bakelite container while the anode 
was carbon rod extending along the opposite side. 
The second curve for steel-bronze couple which, 
with the exception shape, duplicated closely 
possible the couple the tank model. The reversal 
current the anodic element occurred close 
the current which there distinct change 
slope. 

Curves obtained with the tank bottom model 
using Bakelite bottom and tank depths and 
inch are depicted Figure The point which 
the current the central anode the model was 
reversed indicated each curve. might con- 
cluded that the method has possibilities from the 
position these points curves for the 4-inch and 
the 2-inch depths, although the points are not 
correct places either curve. None the curves, 
however, have very distinct points change 
slope and for the one-inch water depth, the break 
the curve not even close the actual current 
required for protection. Many other similar curves 
were obtained with the tank bottom model and 
with the curves shown Figure the change 
slope nearly always occurred current less than 
that required reverse the current the central 
anode the model. There appeared reliable 
relation between the current-potential curve and 
the current required for protection the model. 
was therefore concluded that current-potential 
curves were not suitable for estimating cathodic 
protection current requirements for tank bottoms. 


Distribution Efficiency Measurements 
Models 


was found that the decrease galvanic current 
the couples the tank bottom model was not pro- 
portional the magnitude the applied current, 
the distribution the applied current could 
calculated readily this means. more direct 
method measuring efficiency was used. This 
sisted isolating the central bronze-steel coupl« 
shown Figure that the change current 
flow both the steel and bronze could measured. 
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Since the current density nearly uniform over 
the central portion the tank bottom shown 
plotting equation (11, the current density over the 
area the center was assumed the 
current density the center. The efficiency 
then given 


(13 


where 
Ai, the change current the central 
couple produced applied current and 
are, respectively, the areas the central 
couple and the entire model tank bottom. 


Figure plot current density the center 
the model tank bottom plotted against the average 
current density for various depths water and 
chanves the nature the bottom the model 
container. can seen that the efficiency cur- 
rent varies widely 


Current density tank bottom center 
Average current density 


and depends essentially the depth water (dilute 
electrolyte) and the nature the bottom the 
container. For example, takes ten times much 
current protect the center tank over Bakelite 
depth one inch does over copper ap- 
proximately the same depth. These extreme varia- 
tions resistivity the medium under tank 
bottom will probably never encountered the 
field, but relations can devised that are ap- 
plicable the extremes, they probably will 
reliable. 

The variation efficiency indicated Figure 
not obvious from consideration equation (11 
and the discussion Section the tank bottom 
were small the soil resistivity low, then polariza- 
tion should have pronounced effect and the current 
density over the tank bottom would more nearly 
uniform. Figure shows that polarization has but 
minor influence current distribution large 
tank bottoms. The small arrows the curves are 
the values applied current and current density 
the center that just reverses the current flow 
the central anode the model. Since the model 
dimensionally correct, the applied currents are 
the range that would applied tank bottom. 

The efficiencies calculated from equation (13 
are plotted against the applied current for various 
model arrangements. These data are presented 
Figure can seen that there some variation 
with applied current for each the 
various model arrangements. The data are especially 
erratic low current densities where galvanic po- 
tential differences the model are not suppressed 
the applied current. Difficulties operating pro- 
cedure undoubtedly played part. Coatings gradu- 
ally the bronze screen and the anodes 
became coated with rust which reduced the cor- 
rate and the protective current requirements. 
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Figure 6—Current density center plotted against average current 
density for various model tank arrangements. 
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Figure 7—Cathodic current distribution efficiency plotted against applied 
current for various model tank arrangements. 


This was corrected much possible brushing 
the copper screen with dilute hydrochloric acid and 
polishing the anodes with fine emery paper prior 
taking measurements. 

The current flow the central anode nearly al- 
ways drifted higher lower value with time, 
was necessary wait until this current became 
more less stable, addition, rapid circulation 
water caused erratic behavior especially when large, 
applied currents were used. the other hand, 
circulation was not employed, currents were slow 
reaching stable values. 

Gentle circulation the dilute electroylte ap- 
peared offer the best means obtaining repro- 
ducible results reasonable time. However, cir- 
culation was impossible with the agar bottom 
the container since this would cause rapid decrease 
electrolyte resistivity. The value chosen for ef- 
ficiency was usually the mean value over the higher 
current range and this nearly always included the 
protective value. can seen from Figure that 
the slope efficiency nearly always constant over 
this range applied current values. 


Resistivity Measurements and Efficiency Current 
Distribution Model Tank Bottom 
Presented Table are the data obtained 
efficiency current distribution and apparent resis- 
tivity measurements. The apparent resistivity meas- 
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Figure 8—Efficiency vs. resistivity factor 


urements were obtained with both the standard and 
the modified four-terminal methods. 

was found that satisfactory empirical rela- 
tionship between apparent resistivity spread curves 
and corresponding efficiency current distribution 
the model tank bottom was given the follow- 
ing expression: 


(14 
where 
the surface resistivity and this, the 
model container, the actual resistivity the 
dilute electrolyte. 
the apparent resistivity with span equal 
the model tank bottom radius. 
Ps T Pr 
Equation (14 represented the straight line 
the figure. 

apparent that the medium under the model 
tank bottom composed two layers different 
resistivity and that this approach was used simu- 
late variations earth conditions under storage 
tanks the field. 

This does not imply that all tanks are actually 
resting formations which possess two layers 
different resistivity. does imply, however, that 
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the soil under the tank were replaced with equiva- 
lent two-layer combination, the current flow and 
potential distribution under and around the 
bottom would the same. recognized ‘that 
this may oversimplification and that the resis- 
tivity curves obtained actual practice may not fit 
any the calculated two-layer curves. Bearing this 
mind, method suggested for field use esti- 
mate current efficiency distribution tank bottoms, 
That the estimation the resistivity the soil 
under the tank bottom measurements taken near 
the tank. the surface soil reasonably moist and 
the apparent resistivity approaches definite value 
the span reduced, the value obtained the one 
foot shortest span may used. This will give 
the apparent resistivity with span 
the tank radius. Then using the relation presented 
Figure estimation current efficiency ob- 
tained. 

This method described above has the following 
limitations: 


assumes the soil conditions near the tank 
the measurements are made are the same 
underneath the tank. 

does not take into consideration the effects 
pads, coatings, under the tank. 


The above limitations the standard four-terniinal 
resistivity method may overcome means the 
modified four-terminal method which the tank 
bottom one terminal. The theory which this 
method based, and the positions the electrodes 
are given Section IV, 2(b). The resistance 
the potential produced between electrodes and 
divided the current applied between electrode 
(the tank bottom) and electrode Similarly 
the potential produced between electrodes and 
divided the current applied between the tank bot- 
tom and electrode 

The electrode spacings are chosen make and 
equal uniform medium, the absence 
polarization and tank bottom coatings, The values 
and are given equation which for 
convenience restated below. 


Since actual soil resistivities vary 


Efficiency and Apparent Resistivity Measurements (in Ohm-Feet) depth and coatings may 
With Coating Under Model present the tank bottom, and 
Sub- | | | 2—p 
h | Materi< | | | Oe Tor | 
Bakelite 0.19 720 665 436 —0.208 ing for and follows: 
| | 


| | 
| 


*Agar saturated with potassium chloride (KC1)—thickness one inch. 
** Average of four measurements. 
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urements. 
Presented Table III are the data obtained 
coated tank bottom models. These data together 
FOR 
Figure where plotted against the ef- 
ficiency current distribution. clearly recognizible 
evident. should noted that this relation 
equally applicable whether coating present 
lation presented Figure more general than 
valid coating present. Figure 9—Efficiency vs. for coated and uncoated tanks. 


the modified four-terminal 


urement considered can seen that will Determination Current Density Requirements 


unaffected the presence absence The method devised with the laboratory tank bot- 
coating under the model tank. comparison tom model for determination current distribution 
values for and from Tables and reveals efficiency does not fix the current required protect 
that tank bottom unless the current density for protec- 
for all simulated earth conditions under the mode tion known. field practice the current density 
bottom, whereas measure the apparent estimated from past experience the area, from 
two values would indication the resistance quirements uncoated pipe lines, test specimens 
the pad coating under the tank. restating the immediate vicinity. Current-potential curves 
the following form the —0.85-volt rule may used any section 
pipe line which has been under protection and 
uniform. 


can seen that the difference resistances; 


the coating provided this sufficiently 
Examination Table III shows that the agree- 
when the coating resistance 300 ohms 
coating the model having resistance 300 ohms 
Efficiency and Apparent Resistivity Measurements Ohm-Feet 
With Coatings Under Model 
| Sub- Re- | 
Bakelite 1000 0.95 166 720 640 3940 0.720 956 
Bakelite 1000 0.92 166 350 3730 0.795 956 


span curves obtained field. 


| 


Field Measurements Tank Bottoms 


Standard Four-Terminal Resistivity 
Measurements 


The results the standard four-terminal resistiv- 
ity measurements made storage tanks the 
Humble Pipe Line Company the vicinity Hous- 
ton, Texas, are shown Figure 10. The data ob- 
tained are summarized Table IV. 


order obtain reliable resistivity data for the 
longer spans was necessary make measurements 
several hundred feet from the tank locations free 
pipe lines and other metallic structures. The re- 
sistivity data obtained this way shown solid 
dots Figure 10. The surface resistivity was meas- 
ured with shorter spans near the tanks. This was 
done because grading operations prior tank con- 
struction removed most the surface soil. The re- 
sults these measurements are shown with circled 
points. The single curve for each tank was drawn 
average the short span measurements near the 
tank and gradually grade into the points for the 
longer spans. Values and were taken from 
the curve each case. The tanks all have diame- 
ter 114 feet inches each case for 
span feet. 


The curves for West Columbia and Webster can 
fitted calculated two-layer curves. The resis- 
tivity each layer and and the thickness, 
the top layer can then determined. These data 
are also shown Table IV. The curve for Beau- 
mont appears show minimum, was fitted 
calculated three-layer curve. The three resistivi- 
ties and the two depths are also given. 


Modified Four-Terminal Resistivity 
Measurements 


The results the modified four-terminal resis- 


TABLE 


Summary Standard Four-Terminal Resistivity Measurements 
the Field (in Ohm Feet) 
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tivity measurements which the tank bottom one 
terminal are given Table 

Two resistivity measurements with different ap- 
plied currents were made each location and meas- 
urements were made two locations each tank. 


The results are presented detail show 


That agreement between measurements 
same location usually better than agreement 
between locations. Hence the differences are 
caused actual variations around the tank and 
are not primarily due errors measurement. 


tivity and the efficiency current distribution 
although all tanks are the same general area, 


Comparison Observed 

and Calculated Efficiencies 

comparison calculated and observed current 
distribution efficiencies the field tests given 
Table VI. 


The principal cause wide variations 
efficiency measurements believed warping 
plates the tank bottom which took place when the 
tank was emptied. The current flow from the 
isolated plate, for example, was changed whenever 
anyone walked near it. Definite values for 
which were practically independent the applied 
current, could obtained two tanks but the 
measurements Webster seemed entirely 
erratic. The results West Columbia could not 
repeated different days. The measurements 
efficiency are best rough approximations and are 
not reliable for the reasons noted above. 


The efficiencies calculated from the resistivity 
spread curve and from resistivity measurements 
using the tank bottom one terminal arrange the 
three tanks the same order. The calculated effi- 
ciencies not agree closely might expected 
although possible that all the measured resistivi- 
ties are within about percent their correct 
values. The lack agreement the calculated re- 


TABLE 
Comparison Observed With Calculated Efficiencies 


—0.10 
Location | os | or | ea eb | Feet | os + or 
West Columbia.| 30 —35 28.8 30 | 24 10 | 0.46—0.49 
Beaumont...... 20 —24 38 (Three Layer) 0.24—0.29 
ex =30 ob=10 =45) 


TABLE Resistivity Measurements Using Modified Method With Tank Bottom One Terminal 


| | 
Calculated Calculated 
| Efficiency Efficiency 
Tank Location Observed Efficiency (Fig. 8) (Fig. 9) 
Best Values 0.60 
Webster......... No satisfactory results 0.26 to 0.31 | 0.20 to 0.39 
Beaumont........ 0.44 0.46 0.24 0.29 0.03 0.16 
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sults might accounted for several ways such as: 


Differences resistivities between the soil im- 
mediately under the tank and the surface soil 
near the tank. 

The span use for was arbitrarily selected 
the basis model measurements. The span 
would very critical Beaumont where low 
resistivity layer exists between 1.6 and 3.2 feet, 
less critical West Columbia and still less 
Webster. 

may that the method which was worked 
out with two-layer model will not apply 
three-layer more complicated earth. 


Current-Potential Curves 


Current-potential curves were made all three 
tanks with reference electrodes various positions 
around the tanks and under the isolated test plates 
near the center the bottoms. all cases was 
possible obtain curves having reasonably definite 
points change slope and the changes slope 
reasonable values for the required pro- 
tective current. two cases the electrode under the 
test plate indicated greater current the change 
slope than the electrode around the tank. 


Discussion Method 


believed that the methods presented the 
foregoing are reasonable approach the problem 
cathodic current requirements for tank 
bottom protection. However, the erratic and limited 
results date are such that the methods require 
further study before they can recommended for 
general field use. also believed that more satis- 
factory results can obtained installing isolated 
plates under the tank bottom, thus permitting meas- 
urements made when the tank full. Plates 
could installed the time the tank erected 
when being repaired. well-insulated wire con- 
nected the plate and extending the outer edge 
the tank would permit measurements efficiency 
made any time with various applied currents. 
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DISCUSSION 
Question Artese, Shell Oil Company, Wil- 
mington, Cal.: 
With rectifier and anodes one side tank and 
finding protective potential the other side, why 
the tank not protected? 


dN 


the anode removed least one tank diameter 
from the nearest part the tank, current flows away 
from the anode all directions and flows toward 
the tank bottom from all directions. With the anode 
this distance there was noticeable difference 
the current density around the edge the model 
tank bottom, but the current density always dropped 
off toward the center. 

Assuming that the potential the remote side 
the tank reliable indication protection equiv- 
alent assuming that the current density 
minimum near the remote edge, equivalent 
assuming that the distance the anode the 
principal factor affecting current density over the 
tank bottom. The measurements described the 
model indicate that this factor has noticeable in- 
fluence current distribution. course, when the 
anode placed near the tank, the current distribu- 
tion would not symmetrical and the problem 
more complicated. 
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Effects Polarization Telephone Cable 
Buried Through Salt Bed 


DANIEL WERNER 


HIS ARTICLE tells how the telephone com- 

pany solved cathodic protection problem af- 
fecting important toll cable Texas. The cable 
has outer jacket copper over the usual lead 
sheath which insulated from the sheath two 
layers thermoplastic compound. The corrosion 
problem, therefore, deals with currents the copper 
jacket. This course differs from most telephone 
company corrosion problems which involve lead 
cable. The problem interest cathodic protec- 
tion engineers because the polarization effects 
salt layer are very large and may result some 
unusual effects. 


When current was drained from the copper jacket, 
the copper jacket earth potential increased the 
drain point was approached would expected. 
The current flow the copper jacket, however, did 
not behave similarly and tests indicated current 
loss when current flow test points the copper 
jacket were placed sufficiently close together. 

The toll cable with which this paper concerned 
known the Dallas-El Paso “A” cable and the 
salt bed through which the cable was plowed 
about miles due east Paso, Texas, along the 
south side United States Highway 62. The selec- 
tion this route through the salt bed area could not 
avoided because the rugged country and the 
necessity having road available for maintenance 
reasons. Figure shows the extent the salt lake 
bed area and the relative location pipe lines 
owned two pipe line companies with respect 
the cable. The earth resistivity the lake bed area 
depth approximately feet measured fairly 
uniform value about centimeter-ohms 
whereas the earth resistivity the adjacent banks 
either side the lake bed the same depth meas- 
ured from 500 1500 centimeter-ohms. The 
tion the earth resistivity along the cable route 
through the salt lake bed area and for some distance 
either side depth five feet shown Figure 


There were two pipe lines service along this 
route the time the cable was placed 1947. Ca- 
thodic protection was service for the protection 
structures both pipe line companies. The in- 
stallation Pipe Line No. consisted wind 
driven generator located near the west edge the 
large salt lake bed with its anode located directly 
under trestle which the pipe crossed the lake 
bed. The installation the Pipe Line No. group 
(at the time containing only two pipes) consisted 
gas engine driven generator with the anode 


* A paper presented at the Ninth Annual Conference, National Asso- 
ciation of Corrosion Engineers, Chicago, Ill., March 16-20, 1953. 
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Abstract 


Cathodic protection has been applied copper 
jacketed cable salt lake bed about one mile wide 
which the earth resistivity was apparently uni- 
form about ohm-centimeters. Current about 
one ampere flowed the copper jacket into the low 
earth resistivity lake bed area from the higher 
resistivity areas either side and was found 
sustained polarization effects when the cathodic 
protection current was removed. The current loss 
the copper jacket was found concentrated 
area about 720 feet wide, 360 feet each side 
the point where the cathodic protection current had 
been drained from the copper jacket. The copper 
jacket soil potential tested most negative 
copper sulfate half cell the 720-foot area where 
the current loss was concentrated and was the 
order —1.0 —1.1 volts. Permanent remedial 
measures will consist installations magnesium 
anodes distributed throughout the low earth resis- 
tivity area and insulating joints the copper jacket 
locations where large changes the earth re- 
sistivity occur. 


placed approximately 100 feet north the pipe lines 
which are buried the lake bed. Approximately 
three years ago the generator the Pipe Line 
group was replaced with rectifier and the associated 
made ground moved its present location, about 
the same time the wind driven generator 
Line No. was replaced with gas engine driven 
generator and relocated the drainage location 
about feet north Marker 22. About one 
ago the gas engine driven generator Pipe Line 
No. Marker was also replaced with rectifier. 
equalizing bond was also connected between the 
two pipe lines opposite the rectifier the Pipe Line 
No. group avoid interference currents between 
the structures the two pipe line companies. 

was realized the time the cable was placed 
that special measures would required insure 
adequate protection and joint investigations 
conducted representatives the pipe lines and 
the telephone company effort coordinate the 
protective installations. Pending the replacement 
the wind and gas driven generators the pipe ‘ines 
temporary protection the form driven ground 
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EFFECTS POLARIZATION TELEPHONE CABLE 


CURRENT FLOW ON CJ ON 
2/12/52 ABOUT ONE WEEK 


AFTER CURRENT WAS INCREASED 
FROM 1.0 AMP, TO 3.25 AMP 


3.25 AMP. TOTAL CURRENT 
DRAINED TO PIPE LINE NO. 1 
RECTIFIER AT MARKER NO. 22 


PIPE LINE NO. 
GROUND BED 
a 
DRAINAGE WIRE 
PIPE LINE NO. GROUP 
PIPE LINE NO. RECTIFIER 
= 
ork 
te, PIPE LINE NO. TRESTLES LINE NO. 
et ACROSS SALT LAKE BEDS RECTIFIER 
LINE NO. GROUND BED TELEPHONE CABLE 
DRAINAGE WIRE 
BURIED COPPER JACKETED (CJ) TELEPHONE CABLE 
SALT LAKE BEDS 
MARKER NUMBERS 
Figure the various pipe lines and telephone cable 
through the salt lake beds along Highway 62. 


AMPERES CURRENT ON CJ (COPPER JACKET) 


EAST FLOW 


WEST FLOW 


CURRENT FLOW ON CJ 
BEFORE DRAINAGE APPLIED 


CURRENT 
BEFORE DRAINAGE 


~ 


CJ TO EARTH x 


POTENTIAL 2/12/52 


% ‘ 
LAKE BEDS 


23 2 a 
MARKER NUMBERS 
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POTENTIAL CJ TO EARTH (CU.SO, HALF cet) 


Figure 3—The copper jacket earth potential and the current flow 


the copper jacket 2/12/52 behave might expected with current 
drained from the copper jacket Marker 22. 


225 AMPERES TOTAL 
CURRENT DRAINED TO 
PIPE LINE NO. 1 
RECTIFIER AT MARKER 22 


ely 
ipe 
SMALL SALT LAKE BEO 
ear 
ine MARKER NUMBERS 
the 
2—Extreme changes earth resistivity depth penetration 
ine 
five feet indicated. 
rods was utilized for the cable. The galvanic poten- 
ced tial difference between the copper jacket and the 
ure steel ground rods driven into the salt lake 
ere bed about feet from the cable caused current 
about one ampere flow from the copper jacket 
the the ground rods. 
Further measurements made with the pipe line 
nes turned off and showed that the copper 
jacket the telephone cable was receiving current 


awn 


AMPERES CURRENT ON CJ (COPPER JACKET) 


Figure 4—After 3.25 amperes had been drained for some time, 
current loss from the copper jacket resulted due polarization effects 
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225 AMPERES TOTAL 
CURRENT DRAINED TO 
PIPE LINE NO. 1 RECTIFIER 
AT MARKER 22 


EAST FLOW 


CURRENT FLOW ON CJ. 
ORAINAGE WIRE AT MARKER 
22 OPENED 5/10/52 AND 
LEFT OPEN 


ENT FLOW ON CJ DRAINING 
URRENT AT MARKER 22 


AMPERES CURRENT ON CJ (COPPER JACKET) 


WEST FLOW 


CJ TO EARTH 
POTENTIAL 


DRAINAGE OFF 
DRAINAGE ON 


VOLTS CJ TO EARTH (CuSO, HALF CELL) 


400° 


SALT LAKE BEDS 


23 22 
MARKER NUMBERS 


Figure 5—Installation additional current flow test points either 

side the drain point Marker indicated current loss from the 

copper jacket about 725 feet each side the drain point (solid 
current curves). 


from the ground bed Pipe Line No. rectifier 
feet north Marker and that this current 
flowed west along the cable from the vicinity 
this marker. was, course, immediately recog- 
nized that where this current left the copper jacket 
and returned the earth, corrosion the telephone 
cable would occur. Therefore, the cooperation 
the pipe line people, small amount cathodic 
protection was applied the telephone cable 
connecting resistance bond between the copper 
jacket Marker and the rectifier Pipe Line 
No. 1951 the drainage current was first set 
one ampere and initial tests showed increase 
the flow current the copper jacket the drain 
point Marker was approached. One year later, 
tests indicated that conditions had changed and that 
while current was still flowing the copper jacket 
toward the drain point Marker 22, there was 
actual loss current from the copper jacket the 
large salt lake bed. The amount resistance the 
bond Marker was, therefore, reduced and the 
drainage current increased 3.25 amperes. 

The two solid curves Figure show the current 
flowing the copper jacket with both pipe line 
rectifiers energized under two conditions, 

before any drainage had been applied the 

cable and 

after the drainage current the Pipe Line No. 

rectifier had been increased 3.25 amperes. 
The solid current curve close the zero axis (con- 
dition shows current the copper jacket flowing 
from both directions toward Marker then 


earth. would appear that this direction current 
flow contradiction the statement previously 
made that current flowed away from Marker 
the copper jacket. Actually the solid current 
the resultant two opposing currents, the larger 
current being that due polarization the surface 
the copper jacket caused the raised earth po- 
tential around the ground bed opposite Marker 22. 
The solid curve the top Figure (condition 
shows 1.75 amperes flowing the drainage point 
from the west and the solid curve below the axis 
shows 1.5 amperes flowing the drainage point 
from the east making total 3.25 amperes. 


May 1952, three months later, investigation 
was made determine why the drainage current 
had increased 3.25 amperes Marker 22. 
The solid lines Figure show the current flow 
the copper jacket found May. Between Markers 
and current loss from the copper jacket was 
indicated. additional current test point was then 
added Marker and tests then indicated cur- 
rent loss from the copper jacket, between Markers 
and 23. For comparison the current flow the 
copper jacket about three months just 
after the drainage current had been increased 3.25 
amperes shown dashed lines Figure 


effort was next made obtain more definite 
information the actual area over which the cur- 
rent was being lost from the copper jacket. Addi- 
tional current flow test points were installed the 
copper jacket each side Marker follows: 


First, test points were placed half way between 
Markers and and half way between Markers 
and 23. This placed the test points approxi- 
mately 720 feet each side Marker 22. 


Second, test points were placed about 360 feet each 


side Marker splitting half approximately 
the distance the first test points were placed each 


side Marker 22, and 


Third, one test point was placed about 180 feet 
the left Marker 22. 


additional current flow test point was also in- 
stalled about 360 feet the right Marker 24. The 
continuity the copper jacket Marker and 
Marker was also broken was desired pre- 
vent current from the higher earth resistivity areas 


each side the salt lake bed from flowing into the 


low earth resistivity lake bed area. 
The following tests were next made and the re- 
sult plotted Figure 


flow the copper jacket and copper 
jacket earth potentials with the drainage wire 
from Marker the Pipe Line No. rectifier 
open and closed. Tests made May 8th with the 
copper jacket continuous Markers and 24. 


Result. The copper jacket earth potential changed 


from about 1.15 volts about 1.1 volts the 
age point, Marker 22, and changed 
Markers and approximately 1450 feet side 


the drainage point. The current flow the jacket 
materially changed the area between Markers 
and 23, the current being reduced from 1.68 amperes 
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east flow Marker approximately zero. 
Markers and about 1450 feet each side the 
drainage point the current flow the copper jacket 
was reduced about five precent values 1.00 and 
0.85 amperes from original values 1.05 and 0.90 


amperes. 


the drainage wire open Marker 22, the 
continuity the copper jacket was broken 
Marker but left continuous Marker 24. Cur- 
rent flow the copper jacket and copper jacket 
earth potential tests were then made between 
the test points Marker inclusive. Tests 
made May 8th. 


Results. The current still remained approximately 
zero Marker and was reduced less than about 
percent Marker and the two adjacent test 
points the left. This indicated that the current 
was being picked from the salt lake bed the 
area between Markers and and discharged 
the salt lake bed between Markers and 22. The 
current flow from one area another was caused 
the values polarization potentials exist- 
ing the surface the copper jacket. The current 
flow the copper jacket was being sustained be- 
cause the slow rate decay the polarization 
potentials. 


the continuity the copper jacket broken 
both Markers and (these markers are 
the opposite banks the large salt lake bed), 
were made current flow the 
copper jacket and the copper jacket earth po- 
tentials May and May 27, days and days 
respectively: after the drainage wire from Marker 
the Pipe Line No. rectifier was opened and 
open May 10th. 


Result. The currents flow the copper jacket grad- 
ually decayed the large salt lake bed Markers 
and after days was down value about 
0.04 amperes from initial value the order 
0.8 ampere. The copper jacket éarth potential de- 
creased but had not yet reached the potentials which 
obtained before the initial drainage current one 
ampere was applied. 

The results test No. showed very high at- 
tenuation the current drained from the copper 
jacket. Figure shows how the current attenu- 
ated. This curve was obtained taking the differ- 
ence between current flow measurements the cop- 
per jacket with the drainage current from Marker 
the Pipe Line No. rectifier off and on. The 
interval time between readings and from the time 
the tests were started and ended was short com- 
pared the time required for polarization increase 
decay that the polarization effects can 


The circuit used the measurement current 


flow the copper jacket shown Figure and 
. . . 
the manner using covered Appendix 


Conclusions 
The tests indicated the high degree 
zation which experienced salt lake bed area 
and clearly point out that cathodic protection can 
rather quickly lose its effectiveness because this 


EFFECTS POLARIZATION TELEPHONE CABLE 
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Figure 6—Curve showing the high current attenuation along the copper 
jacket. 


polarization. Our analysis that polarization can 
set the copper jacket two types applied 
potentials: 


Raising the potential the environment. This 
effect was obtained this case from the current 
drained from Pipe Line No. which was forced 
into made ground the lake bed feet from 
the ‘cable. 


Draining current from the copper jacket making 
more negative earth. The magnitude the 
polarization potentials set depend upon the 
magnitude the current and the length 
time which applied. 


Under condition above, when current drained 
from the copper jacket over long period time, 
the polarization effects gradually creep out farther 
and farther away from the drainage point, increasing 
the current flow into the area polarized, from the 
adjacent unpolarized sections. balance ulti- 
mately reached between the polarizing effect the 
drainage current and the depolarizing effect 
current flowing from the adjacent unpolarized 
sections. The slope the solid current flow lines 
Figure indicates there appreciable current 
loss between Marker and point half way be- 
tween Markers and and between Marker 
and point half way between Markers and 23. 
Where there current loss known that cor- 
rosion the copper jacket will occur. oppor- 
tunity inspect the copper jacket was had when 
the additional current flow test leads were installed. 
this time very slight and rather uniform corro- 
sion the copper was evident. 
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BURIED TELEPHONE CABLE 


30° (NOW STANDARD) 
ON BURIED CABLE , 


PAIRED UNDERGROUND “B” 
WIRES. 16 GAUGE,NEOPRENE 
INSULATED,WIRE ARMORED 
AGAINST RODENTS WITH A 

NEOPRENE JACKET OVERALL. 


MILLIVOLTMETER 


3 
WIRES TERMINATED —-~——— 
ON MARKER POST 
AND DIRECTION 
INDICATED. 


ADJUSTABLE 


MILLIAMMETER 
FIXED CURRENT 
RESISTANCE 
SWITCH 


DRY BATTERIES 


Figure 7—Test circuit used for measuring current flow buried 
telephone cables. 

From the above discussion obvious that addi- 
tional drainage points must established the 
extreme amount polarization overcome. 
Either distributed drainage wire number 
magnesium anodes would applicable and cost 
study has indicated the later more economical. 
is, therefore, planned use magnesium anodes 
about 360-foot spacing throughout the lake bed area, 
draining about 0.1 ampere each such location, to- 
gether with drainage connection Pipe Line 
No. rectifier Marker adjusted for about 0.1 
ampere. There reason believe this type 
cathodic protection will provide adequate defense 
against corrosion the salt bed. 


APPENDIX 
Methods Used Measurement Current Flow 

Telephone Cables Using Circuit Figure 

Methods outlined herein may applied any 
structure with the substitution suitable meters 
and other circuit constants for measuring the mag- 
nitude the currents being handled. Test leads are 
shown bridged across feet cable. This length 
sheath has been found from experience the 
best practical length for use telephone cables and 
permits the use one millivolt full scale meter 
movement. Sheath currents the order one 
two milliamperes can measured readily. 

Paired test leads are brought marker post 
from each end the 30-foot section. The two wires 
the pair are soldered the sheath each end 
the 30-foot section. Probably some error in- 
curred due end effects because the two wires 
the pair are soldered one point the sheath, 
however, considering the small currents involved, the 
small magnitude the error and the economy 
soldering both wires one point, this method has 
been adopted the most practical. 
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Method 1—Null Method 

Knowing the resistance the test leads the 
cable sheath not required for accurate measure- 
ments. This method the fastest, easiest use and 
does not require highly trained personnel. may 
difficult use where the current flow the sheath 
changing rapidly. The circuit shown Figure 
With the battery circuit closed, the current through 
the milliameter varied means the adjustable 
resistance and the current applied the cable poled 
the DPDT switch make the millivoltmeter 
read zero. The current read the milliameter when 
the millivoltmeter reads zero the current flowing 
the cable sheath. The direction the current flow 
must determined from the marking the test 
leads. 


Method 2—Ratio Method 

Knowing the resistance the test leads and the 
cable sheath not required but the scale the 
voltmeter must not changed for the most accurate 
measurements. The circuit shown Figure 
With the millivoltmeter set the scale which 
the millivolt drop along the cable will read, close 
the battery circuit and adjust the milliameter 
milliamperes and read the millivoltmeter. Switch the 
DPDT switch (the current should stay milli- 
amperes) and read the millivoltmeter again. cur- 
rent change 100 milliamperes thus caused 
flow the cable sheath and the corresponding 
volt change the cable will the algebraic dif- 
ference the two millivoltmeter readings. 


Calculate. 


Millivolts per Milliampere change 


Next read the millivolts drop along the cable 
sheath with the battery circuit open and divide this 
reading the factor obtained 1). The result 
the milliamperes current flow the cable sheath. 

The voltage the dry batteries must least 
100 times the voltage drop along the cable for ac- 
curracy least one percent. The large amount 
resistance required the battery circuit limit the 
current will result steady milliameter reading 
even with varying millivolt drop along the cable 
sheath. 


Method Law Method 

The resistance the test leads and the cable 
sheath must known. The resistance the cable 
sheath may obtained from prepared tables. The 
resistance the cable sheath and the resistance 
the test leads may measured using certain 
variations the circuit Figure The methods 
will not given here they are well known among 
engineers. will suffice say that the three above 
methods have been found give practically the 
same results from measurements made many test 
points. The ease with which methods and 
used makes them particularly desirable for use 
non-technical personnel routine measurements. 
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Effect Composition Steel 


the Performance Organic Coatings 
Atmospheric 


LaQUE 
and 


JAMES BOYLAN 


here was directed towards the 
possibility reducing corrosion 
automobile bodies the use 
steels containing alloying elements 
added improve resistance at- 
mospheric corrosion. became 
discover the extent 
which the more corrosion re- 
sistant steels would demonstrate 
advantage when painted 
whether the protective value 
the coating would about the 
same all steels. 

studying the effects pig- 
ments paints concluded 
that improvement the corro- 
sion resistance steel had bene- 
ficial effect the durability the 
paint coatings which showed 
better adherence the paint 
and less pitting the steel, which 
facilitated repainting. 

Britton and Evans? also reported 
that the advantages copper steel 
and wrought iron over ordinary 
steel were maintained 
were painted. 

The Corrosion Committee the 
Tron and Steel Research 
investigated the ef- 
fect the nature the basis steel 
the performance protective 
paints. The paints used were red 
lead and red oxide paints lin- 
seed oil medium. The corrosion re- 
sistance the basis metals ranged 
from that materials that prob- 
ably performed like the open hearth 
iron the present investigation 
something little better than 
the copper steel these tests. The 
most marked effects were observed 
the most corrosive industrial at- 
mosphere where the lifg failure 
the four-coat paint system 
the most corrosion resistant the 
was about twice that the 


* A paper presented at the Ninth Annual 
Conference, National Association of Corro- 
Sion Engineers, Chicago, IL, March 10-14, 


Untreated Surface 


Open Hearth Iron 0.2% Steel Cr-Ni-Si-Cu-P Steel 


Bonderite Treated Surface 


0.2% Steel 


Cr-Ni-Si-Cu-P Steel 


Open Hearth Iron 


Figure 1—Effect surface treatment painted steels exposed two months atmosphere feet 
from ocean Kure Beach, 


Untreated Surface 


0.2% Steel Cr-Ni-Si-Cu-P Steel 


Open Hearth Iron 


Bonderite Treated Surface 
0.2% Steel 


Cr-Ni-Si-Cu-P Steel 


Open Hearth Iron 


Figure 2—Effect surface treatment painted steels exposed eight months atmosphere 
feet from ocean Kure Beach, 


Abstract 

The investigation provides least partial answer the question whether 
improved atmospheric corrosion resistance alloy steels advantageous when 
they are painted. Steels showed 20:1 difference corrosion loss between ex- 
ceptionally low copper content open hearth iron and typical low alloy high strength 
steel. common automobile paint system was used—a pigmented baking alkyd 
primer with pigmented baking urea modified, alkyd top coats, with and without 
zinc phosphate (Bonderite) pretreatment. Test panels were exposed and 800 
feet from the ocean Kure Beach, C., industrial atmosphere Bayonne, 
and rural atmosphere Morenci, Mich. Principal findings were: Low 
alloy steel performed best; copper steel next. Low copper content open hearth 
iron worst painted bare. Zinc phosphate pretreatment improved performance 
all painted steels, the advantage increasing with severity the atmosphere and 
vulnerability steels. Best performance was that low alloy high strength 
steel, zinc phosphate pretreated. few weeks’ exposure feet from ocean led 
same conclusions exposure for much longer periods elsewhere. Marine 
atmosphere 800 feet from ocean was less damaging bare, but more damaging 
painted steel than Bayonne industrial atmosphere. 
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LaQUE—Presently charge the Cor- 
rosion Engineering Section the International 
Nickel Co., Inc., New York City, has been 
with Inco since 1927, has specialized the 
properties and applications corrosion resist- 
ing materials. graduate Queen’s Univer- 
sity, Kingston, Canada, past president 
the National Association Corrosion 
neers, received the NACE Speller Award 1949, 
was Edgar Marburg Memorial Lecturer for 
American Society for Testing Materials 1951 
and currently active numerous technical 
societies interested corrosion. 


JAMES BOYLAN—Presently charge 
the Technical Service Section the Technical 
Division The Parker Rust Proof Company, 
Detroit. started work for the Parker Com- 
pany 1929 the testing laboratory and has 
spent most his time since the field 
corrosion testing and surface treatment. 


least corrosion resistant iron. less corrosive at- 
mospheres, differences among the steels tested were 
not appreciable. 

Previously Hudson* had concluded: “If mainte- 
nance (of paint coatings) can only infrequent 
will incomplete—it will advisable use low 
alloy steel wrought iron with increased resistance 
rusting. This will certainly the case where 
desired reduce maintenance costs minimum 
increasing the permissible interval between re- 
paintings the utmost practicable limit, where 
local damage the paint liable occur service.” 

addition the principal purpose the present 
tests, the program provided information such 


TABLE Steels 


COMPOSITION—PERCENT 


Open Hearth Iron..| .016 | .016 | .005 | .029 | .002 | 
Low Alloy 
.85 
| 


TABLE 


Average Weights and Thicknesses Paint Films Test Panels 
Exposed Feet from Ocean Kure Beach, North Carolina 


Open Hearth 


| Iron Copper Steel Alloy Steel 
Thick- Thick- Thick- 
ness Wwt., ness Wt., ness 


Grams; Mils | Grams! Mils | Grams} Mils 


Continuous Coating 


Over Bare Steel...) 3.41 1.8 3.49 20 | 3.39 2.0 
Scribed Coating Over } | 
Bare Steel........ | 3.51 1.7 3.61 20 | 3.59 2.2 


Continuous Coating 
Over Zinc Phos- 
phate Treated Steel| 4.11 22 | 425 $3 i 413 2.7 

Scribed Coating Over | | | 
Zinc Phosphate} 


Treated Steel ..... 3.60 2.0 3.93 2.2 3.58 2.3 
Prime Coat Only... .| 1.29 1.0 1.54 1.2 1.31 | 
Prime Coat Over Zinc 

Phosphate Treated 


1.14 1.0 1.11 1.2 


points as: the effects composition the corrosion 
the bare steels, the value zinc phosphate pre- 
treatment, scribe marks and differences 
the corrosivity marine, industrial and rural atmos- 
pheres with respect both bare and coated speci- 
mens. 


Nature Coatings: 


Specimens measuring inches were exposed 
the following conditions: 


Bare 

Coated with continuous black automobile fin- 
ish applied over bare untreated steel. 

Same except scribed through bare metal. 

Coated with continuous black automobile 
ish applied over zinc phosphate (Bonderite*) 
treated steel. 

Same except scribed through bare metal. 

Coated with continuous primer applied over 
bare untreated steel. 

Same except applied over zinc phosphate 
(Bonderite) treated steel. 


The automobile body finish was described as: 

Ist coat: highly pigmented sanding baking 
surfacer based alkyd vehicle. 

2nd coat: low pigmented baking urea 
alkyd. 

3rd 4th coats: black pigmented urea 
alkyd baking enamel. 


Procedure 
Six kinds steel were tested: 


exceptionally low copper content (0.014 per- 
cent Cu) open hearth iron known, because its 
deficiency copper, highly vulnerable 
atmospheric corrosion. 

representative copper bearing steel (0.2 percent 
Cu). 

commercial low alloy high strength steel the 
nickel copper type. 

commercial low alloy high strength steel the 

chromium, nickel, silicon, copper, phosphorus type. 

experimental steel which contained total 

about 0.5 percent plus copper. 

automobile body stock, but which 
quent analysis was found carry unusually 
high content residual copper (0.20 percent) 
compared normal residual copper content 
0.08 percent. (Samples steel from corroded auto- 
mobiles have frequently shown copper contents 
under 0.05 percent.) 


un 


Comparison the results steels and 
will suffice disclose the principal results 
tests and illustrate the nature and magnitude the 
effects observed. The compositions these steels 
are given Table 

The paint films the specimens were all weighed 
and measured. The average weights and thicknesses 
the films the panels exposed feet from 
ocean Kure Beach are shown Table II. 


* Registered trademark, Parker Rust Proof Company. 
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EFFECTS STEEL COMPOSITION COATINGS 


The purpose the scribe marks was permit 
observations the extent which film breakdown 
and corrosion would creep from uniform edge. 

The complete coating systems described were ap- 
plied both surfaces and the edges the specimens. 
The specimens which carried the prime coats only 
were included because this coating without the top 
coats what used the undersides automo- 


bile bodies. 


TABLE 
Effect Composition Steel Corrosion 

Under Paint Films Feet from Ocean 
Kure Beach, North Carolina, for 365 Days 


Open Hearth 0.2% Cr-Ni-Si-Cu 
Iron Steel Stee 
Exposure mdd*_ ipy** mdd ipy mdd ipy 
. 212 0.039 28 0.005 13 0.002 
Continuous Finish 
Scribed Finish Over 
Bare Steel........ 97 0.018 15 0.003 1 0.0002 
Continvous Finish | 
Over Phosphate 
Treated 0.005 0.0004 0.3 <0.0001 
Scribed Over 
Treated 
40° 0.007 3 0.0006 | 0.3. | <0.0001 
Primer Only Over 
Bare Steel........ 210 0.039 19 0.003 7 0.001 
Primer Only Over 
Phosphate Treated 
Genel... csccaedes 133 0.024 13 0.002 6 0.001 
* Mg. per sq. dm. per day. 
** Inches penetration per year. 
TABLE 
Effect Composition Steel Corrosion 
Under Paint Films 800 Feet from Ocean 
Kure Beach, North Carolina, for 548 Days 
CORROSION RATES 
Open Hearth 0.2% Cr-Ni-Si-Cu 
Iron Steel Steel 
Condition of |- — 
Exposure mdd ipy mdd ipy mdd ipy 
78 0.014 8 0.001 | 4 0.0007 
Continuous Finish 
Over Bare Steel. . . 14 0.003 1 0.0002 | 0.2 <0.0001 
Scribed Finish Over 
Bare Steel........ 0.004 0.7 0.0001 0.3 <0.0001 
Continuous Finish 
Over Phosphate 
Treated Steel. .... | 8 0.001 0.3 <0.0001 0.2 <0.0001 
Scribed Finish Over 
Phosphate Treated 
Primer Only Over | 
Bare Steel........ 70 | 0.013 5 0.0009 2 0.0004 
Primer Only Over 
Phosphate Treated 
TABLE 


Effect Composition Steel Corrosion 
Under Paint Films Bayonne, New Jersey, for 564 Days 


Condition of 
xposure 


Over Bare Steel. . . 

Scribed Finish Over 
Bare Steel........ 
Over Phosphate 
Treated Steel... .. 

Scribed Finish Over 
phosphate Treated 
Stee! 


CORROSION RATES 


Cr-Ni-Si-Cu 


Open Hearth 
Iron Steel Steel 
mdd ipy mdd ipy mdd ipy 
69 0.013 10 0.002 5 0.0009 
5 0.0009 | 0.2 <0.0001 | 0.3 <0.0001 
7 0.001 0.3 <0.0001 0.3 <0.0001 
2 0.0004 | 0.05 <0.0001 | 0.09 | <0.0001 
3 0.0005 | 0.09 | <0,.0001 0.2 <0.0001 
| 
33 0.006 6 0.001 ° 3 0.0005 
33 0.006 7 0.001 2 0.0004 
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TABLE 


Effect Composition Steel Corrosion 
Under Paint Films Morenci, Michigan, for 555 Days 


CORROSION RATES 
Open Hearth 0.2% Cr-Ni-Si-Cu-P 
Iron Steel Steel 

Condition of | —-|— —| 

Exposure mdd ipy mdd ipy 
H 0.002 | 5 | 0.0009 3 0.0006 
Continuous Finish | | 

Scribed Finish Over 

Continuous Finish | | 

Scribed Finish Over 

Primer Only Over | j | } 

Bare Steel........ 6 | 0.001 | 3 0.0006 | 2 0.0004 
Primer Only Over | | | 

Phosphate Treated 


Figure 3—Appearance specimens after expousre for months 
the atmosphere feet from the ocean, Kure Beach, 


Figure 4—Appearance specimens exposed for two years the 
atmosphere Morenci, Mich. 


| 
q 
f 
CORROSION RATES 
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TABLE 
Advantages Alloy Steel Over Open Hearth 
and Copper Steel 
Exposed Different Conditions Feet From the Ocean Kure Beach, 
North Carolina, for One Year 


| Advantage of 
Alloy Steel Based on 
Weight Loss Ratio* 
Hearth Copper 
he Condition | Iron Steel 
Prime Coating Over Zinc Phosphate Treated Steel 24 2 
Prime Coating Over Bare Steel.................. 28 3 
Continuous Coating Over Bare Steel............. 37 3 
Continuous Coating Over Zinc Phosphate Treated 
Scribed Coating Over Bare Steel. . 68 10 
Scribed Coating Over Zinc Phosphate Treated Steel 94 6 


* Determined by dividing weight losses of alloy steel specimens into weight 
osses of other specimens. 


Test Locations: 

Specimens representing each steel and coating 
condition were exposed September 1948 dupli- 
cate four locations: 


the marine (sea spray) atmosphere feet from 
the ocean and facing (east) Kure Beach, 

the marine atmosphere 800 feet from the ocean 

Kure Beach, facing south. 

.In the industrial atmosphere Bayonne, 

facing south, 

4.In the rural atmosphere Morenci, 
facing south. 


Michigan 


The specimens Morenci, Michigan, were placed 
angle degrees from the horizontal; those 
the other test locations were degrees from 
the horizontal. 
Treatment Specimens After Exposure: 
Specimens removed from test were treated for 
further examination follows: 


Loose dust and rust were re- 


moved brushing with paint 


brush. 
The panels were rinsed clean 
water and force dried 200 
degrees 
The panels were weighed. 
Panels were treated with hot 
stripping solution remove 
organic finishes, rinsed water 0.2% 
and then degreased trichlor- Steel 
ethylene vapor. 
Corrosion products were re- 
moved immersion solu- 
tion made contain: 
hydrochloric acid Cu-P 
Two parts weight antimony Steel 


trioxide 
Five parts weight 
chloride 
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TABLE 
Advantages Zinc Phosphate Treatment Steels 


Exposed Different Conditions Feet From the Ocean Kure Beach, 
North Carolina, for One Year 


Advantage of Treatment 
| Based on Weight Loss Ratio* 


Open 
Hearth Copper 


Alloy 
Condition Steel Iron 
_ 
Continuous Complete Coating............ 3.8 2.1 | 2.9 
Scribed Complete Coating................ 3.4 2.5 
Continuous Primer Only................. 1.3 | 1.6 


| 1.4 


* Determined by dividing weight losses of treated specimens into wile 
losses of untreated specimens. 


Figure 5—Appearance the specimens exposed for two years the 
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Figure 6—Appearance specimens after exposure for two years the atmosphere 800 feet from 


the ocean Kure Beach, 
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The panels were dried and weighed. 


the case the most severely corroded speci- 
mens open hearth iron the rust was loose that 
was possible remove all mechanically. 


Records Performance: 

The exposure conditions feet from the ocean 
Kure Beach were exceptionally severe that 
was possible observe marked differences 
formance quite early the test. Inspections were 
made after days and again after days which 
time the specimens were photographed shown 
These early inspections showed that the 
extent corrosion and paint failure along the scribe 
marks was being influenced the composition 
the steel and that the zinc phosphate treatment was 
restraining paint failure. 

similar inspection these specimens was made 
after they had been exposed months, which 
time corrosion had proceeded the extent shown 
Figure this time, the differences exhibited 
after days had become much more pronounced 
and the advantages the alloy content and the 
zinc phosphate pretreatment were clearly evident. 

After exposure for another four months (one year 
total) one set was removed for loss determi- 
nations. Results are shown Table These 
data are broken down further Tables and 
facilitate observations some effects steel 
composition and the zinc phosphate treatment. 


The balance the specimens were continued 
test feet from the ocean Kure Beach for total 
months, which time they were photographed 

the specimens exposed the other test loca- 
tions, one set was removed after exposure for 
months and the balance after months. The 18- 
month specimens were cleaned and weighed with 
the results shown Tables IIIb, and The 
24-month specimens were photographed shown 
Figures and These specimens, along with 
the 16-month specimens from the site feet from 
the ocean Kure Beach have been preserved 
they were for permanent 

The performance the specimens these other 
test sites was line with their behavior feet from 
the ocean Kure Beach even though the extent 
deterioration was much less—especially the rural 
atmosphere Morenci, Michigan. 


Comparing the industrial atmosphere Bayonne 
with the marine atmosphere Kure Beach, will 
observed that the marine atmosphere was more 
damaging the coated specimens, while the indus- 
trial atmosphere was slightly more corrosive the 
bare steels. 
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The numerical data and the appearance the 
specimens were harmony and established: 


The advantage the low alloy high strength 
steel over the copper steel and the open hearth 
iron resisting atmospheric corrosion. 

The advantage the copper steel over the open 

hearth iron resisting atmospheric corrosion. 

The advantage the more corrosion resistant 
steels whether bare painted—the extent this 
being even greater with the painted specimens 
than with the bare ones and being most valuable 
the most corrosive atmosphere. 

The protective value the organic coatings, 
which was enhanced providing more corro- 
sion resistant base. 

The advantage the zinc phosphate treatment 
under the primer alone, well under the com- 
plete paint system. The effect was greatest with 
the most corrosion resistant steel, but was most 
needed with the most vulnerable material and most 
the most corrosive atmosphere. 

The effect scribing aggravating paint failure 
and corrosion—especially the more vulnerable 
steels and when there was treatment with zinc 
phosphate. 

The advantage combining the most corrosion 
resistant steel with the zinc phosphate treatment 
under the complete paint system—especially 
the most corrosive atmosphere. 

The greater and faster deterioration feet from 
the ocean Kure Beach than the other test 
sites. This permitted the principal conclusions 
reached the shortest time, e.g. after exposure 
for only days. 
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Statistics—A Useful Tool for the Examination 
Corrosion Data Charles Lewis. CORRO- 
SION, Vol. No. 38-43 (1953) Jan. 


Discussion DuRose, Harshaw Chemical 
Comany, Cleveland, O.: 


Mr. Lewis complimented clear presenta- 
tion subject which usually difficult for nov- 
ice like myself grasp. However for the specific 
data dealt with seems that few refinements would 
allow for better interpretation the data and still 
maintain the clarity presentation. 

First, examination corrosion data will usually 
show that the greater the degree corrosion the 
more erratic will become; other words, log- 
normal distribution. plotting the unlogged data 
probability paper appeared that the high value 
(in the iron-containing data) was maverick and 
was rejected. However plotting the data 
logarithmic probability paper fairly straight line 
obtained indicating that this datum follows the 
usual pattern corrosion data. Note that the range 
for the iron-free data greater than that the iron- 
containing data even when the value considered. 
The iron-containing data when plotted logarithmic 
probability paper gives line with slight curve indicat- 
ing that would not make much difference results 
whether the distribution was considered normal 
lognormal. Actually not much difference results 
obtained even the skewed distribution the iron- 
containing data considered normal. (See 
below.) The rejection the value however, 
highly questionable. 

Another question why the value 1.645 was 
just clear the correct value 2.132 were used. 
The former would used where was large but 
not where equals 

With the value rejected the standard deviation 
given the paper for the iron-containing series 
4.02. Calculation (both direct and from the slope) 

not rejecting the value and using 
2.132 the following confidence limits for the average 
were obtained: 


Iron-Free 


Normal distribution assumed 14.8-55.2 
Lognormal distribution 4.25-18.9 
Arithmetic mean 11.6 
Geometric mean 28.9 8.95 


The iron-free data appeared follow normal 
distribution slightly better than lognormal distri- 
bution which accounts for the narrower confidence 
limits when calculated “normal” basis. The re- 
verse true for the iron-containing data. 


case have made any arithmetical errors, the 
following detail given: 


Arithmetic mean 11.6 
Mean logs 1.46 0.952 
Standard deyiation (unlogged) 10.57 
Standard deviation logs 0.33 0.34 
Standard error (unlogged) 9.5 4.53 
Standard error logs 0.147 0.152 
(unlogged) 20.2 9.65 
logs 0.315 0.324 


Reply Charles Lewis: 

Thank you indeed for your discussion little 
article statistics which appeared recently Cor- 
rosion magazine. was amused note that you call 
yourself novice one paragraph and then talk 
about log-normal distributions the next. I’m 
you are entirely too modest classifying yourself 
novice. that may, you have raised 
couple excellent points, and appreciate your re- 
marks lot. 

course, always dangerous make predic- 
tions from given set data unless one 
oughly grounded the technology the subject 
which the data pertain, have not done too much 
quantitative corrosion testing and did not know 
that log-normal plot usually expected. 
However, did plot both sets data log-normal 
paper and could not see where was much, any, 
better fit than when plotted straight normal. One 
must always cautious rejecting suspected 
mavericks, but this case seemed justified, hence 
the discussion was pointed that direction. any 
event the purpose the paper was more demon- 
strate the graphical technique involved rather than 
critical interpretation the data itself. 


Students was not used this case because, 
understand it, his values are used when the 
variance computed from the data. this case the 
deviation moments will about the sample mean 
rather than about the population mean. using the 
graphical solution obtain estimates the popu- 
lation parameters from the fitted distribution 
tion rather than from the data alone. Thus have 
independent estimate the population values. 


Also, have definite evidence normality—or 


lack it. Also, when the parent distribution in- 


dividuals normal, the means samples 


from the distribution will also normally 
uted why not use normal law for prediction? 


other words, here have certain information which 
Student assumes not available and for lack 
which compensates increasing his bracket. 
may entirely wrong, but that the reasoning 
used. 
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ber standard error units contain percent 
the population given the several systems: 


Normal law 1.645 
Student 2.132 (for Degrees freedom) 
Camp Meidell 2.108 
3.162 


One may certain that percent more will 
lie within the values set the Tchebycheff in- 
equality. 

Which these use depends upon the amount 
additional information the form the parent 
distribution that one may have basis for form- 
ing conclusion. Actually many people round the 
figure off even and then state the probability 
being “of the order percent.” 

the numerical value sigma prime esti- 
mated jor the iron-containing data stand corrected. 
going over notes, see that had plotted the 
first point 17.5 percent instead 12.5 percent 
where should have been. The parameter taken 
from the least squares fit normal distribution 
the four points are: 


7.5 mils 
3.27 mils 


Population average 
Standard deviation 


had missed this completely and glad you 
found it. 


Remarks Wright, Aluminum Laboratories, 


have found the article very interesting and have 
used Mr. Lewis’ methods connection with data 
obtained the pitting rate aluminum King- 
ston, Ontario tapwater. When perforations occur 
aluminum sheet being tested the water there has 
often been some question whether two pits 
met whether the perforation was caused pit 
corroding from one side. multiple coupons are 
used for each test were able apply his methods 
show where perforation was obviously due two 
pits. While could have applied existing tech- 
niques show the same thing was not until read- 
ing Mr. Lewis’ article that were aware the 
simple manner which our problem could solved. 


The Present Status Bacterial Corrosion Inves- 
tigations the United States. Carl 
Deuber. CORROSION, Vol. No. 95-99 
(1953) Mar. 


Discussion Higgins, Magnesium Elektron, 
Ltd., Manchester, England: 


have read with more than usual interest your con- 
assessment the situation regarding bac- 
terial corrosion the U.S.A. (Carl Deuber— 
Status Bacterial Corrosion the U.S.A.,” 
Corrosion, No. Vol. March, 1953). may 
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allowed venture criticism such excellent 
review, would suggest that Mr. Deuber gives too 
prominent place the effect anaerobic bacteria 
the process corrosion. believe that bacteria 
play secondary role the phenomenon rather than 
that they are the initiators the process. true 
that his final conclusions Mr. Deuber implica- 
tion admits soil conditions general rather than 
bacteria particular the governing factor, but 
the tenor his article ascribes the observed effects 
primarily the latter. The important point would 
seem that anaerobic conditions, whether bac- 
teria are present not, the essential feature the 
absence protective film formation oxygen 
which the corrosion resistance iron greatly 
depends. Inequalities stability the metal surface 
from any cause lead, the presence even the 
weakest electrolytes, breakdown this film, and 
the formation anodic areas and, course, 
equivalent cathodic areas. 


Healing these points breakdown may ex- 
pected the presence adequate supply oxy- 
gen, least stifling the reaction the forma- 
tion suitably constituted corrosion products, but 
the absence oxygen the only limitation the 
corrosion process must cathodic control, that 
polarization the cathodes. This indeed might 
occur, degree which would dependent largely 
the rate diffusion the hydrogen; not suffi- 
ciently perhaps prevent corrosion entirely, but 
greatly limit it. 


the presence spirovibrio desulfuricans however, 
even this protection denied the metal depolari- 
zation rapid and anodic dissolution proceeds un- 
checked. point that spirovibrio desulfuricans 
acts many its brethren other spheres; 
powerless attack healthy individual, avid 
take advantage adverse conditions which, 
this case, are the transfer electrons from the 
metal, brought about the proximity anions 
electrochemical processes, and the consequent crea- 
tion anodic areas. 


have not referred long line currents and the 
effect differential aeration concentration 
cells, but all these and others must obviously play 
part and each and every case spirovibrio desulfur- 
icans profits the results: The bacteria aggravate the 
corrosive conditions but they not produce them. 
They are the camp followers, not the van-guard. 
Worse still, long line currents especially may lead 
the concentration anions-sulfates, for example, 
the anodic regions pipe wall. Surely not 
unreasonable suppose that the mere concentra- 
tion sulfate the pipe wall electro-chemical 
processes encourages the development and multipli- 
cation sulfate reducing bacteria just those 
places—as indeed found the case? Consider, 
Sir, that all the conditions usually ascribed the 
depredations spirovibrio desulfuricans can also 
found their absence anaerobic conditions when 
cathodic protection has been applied buried steel 
which, some degree, corrosion has already 
taken place. Black reduced oxides are produced with 
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clean bright metal below, brought about obviously 
the reducing conditions, but not necessarily asso- 
ciated with corrosion—rather the reverse. Even the 
production hydrogen sulfide this means prob- 
ably not impossible sulfate ions are initially 
present. 

Now the point practical importance this: 
considering the economics prevention corrosion 
such circumstances cathodic protection, 
should not lost sight that, though relatively 
large currents may required the initial stages, 
firstly offset the depredations the bacteria 
their consumption cathodic hydrogen and secondly 
maintain the pipe polarized, and therefore 
protected condition, this requirement will rapidly 
reduced alkaline conditions are established the 
pipe. Mr. Deuber rightly points out, the bacteria 
anaerobic conditions oxygen deplorization not 
present and the bacteria this are rendered im- 
potent, cathodic protection should very eco- 
nomical. 

sum up, Sir, suggest that anaerobic bacteria 
the type described must regarded merely 
secondary factors (though obviously considerable 
importance unles controlled). Their true function 
that cathodic repolarizer and their suppression 
matter rendering the conditions adjacent 
the pipe line other structure untenable mak- 
ing the pipe truly cathodic, making the ground 
immediate contact with sufficiently alkaline and 
promoting the migration SO, ion from the pipe 


CORROSION—NATIONAL ASSOCIATION CORROSION ENGINEERS 


Vol.9 


wall—all which can conveniently and simul- 
taneously achieved utilizing the principles 
thodic protection. 


One other point: Mr. Deuber enumerates the use 
insulating joints one the major corrective 
measures reduce corrosion bacterial influences, 
Though clear that such insulating joints will 
prevent reduce the development long line cur- 
rents, fail completely grasp how they can di- 
rectly reduce purely bacterial corrosion, which 
local phenomenon. 

The only way which insulating joints might in- 
fluence anaerobic corrosion would seem sup- 
pressing long line currents which turn would 
reduce the tendency for sulfate concentrated 
the anodes. This believe what happens and 
confirms view that the bacteria take advantage 
existing situation rather than that they pro- 
duce it. 


Reply Carl Deuber: 
The views Mr. Higgins are sincerely ap- 
preciated. They clearly indicate the requirement for 


additional research the fundamental aspecis 


bacterial corrosion. 


From corrosion engineering standpoint the out- 
standing American contribution appears the 


emphasis upon the ecological factor poor soil aera- 


tion with methods for measuring this terms soil 


redox data. 
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Figure 1—Difference effect treated and untreated condensate. 


Amines for Corrosion Prevention Steam Condensate Systems 


JACKLIN* 


ORROSION the steam-condensate system 
power generating utilities, process industries 
and steam heating plants has long challenged the 
chemist and engineer. Prevention has been attempted 
various chemical means. turbines, heaters and 
lines, particularly large extensive systems, corro- 
sion damages equipment and the corrosion products 
often are carried the boiler deposit and cause 
additional problems. 

order provide continuous and complete pro- 
tection against corrosion all parts steam- 
condensate system, treatment must possess certain 
definite characteristics which will enable re- 
main uniformly distributed the system. must 
also chemically stable all temperatures existing 
the system. 

Amine-type chemicals have been used control 
corrosion steam condensate systems for several 
years but only recently has their use been extended 
the successful and economical protection high 
pressure, low make-up systems. Laboratory and field 
studies numerous materials have revealed only 
few amines that display the required properties. 
the amines this group, morpholine outstanding 
because its stability high temperatures, and 
its ability condense with the initial condensate. 

The vapor pressure morpholine such that 
even low concentrations the boiler water 
will vaporize and the proper proportion will con- 
dense with the first droplets condensate which 
form the system. This assures protection 
critically important part the cycle. Most other 
presently known amines have vapor pressures which 
are too low too high and consequently either 
remain the boiler water fail condense the 
first formed droplets. either case, important 
portion the system may left unprotected. 


* Director, 


Engineering Research, National Aluminate Corp., Chicago. 


Low pressure systems usually contain considerable 
amounts carbon dioxide result decomposi- 
tion bicarbonates and carbonates 
water evaporator system. This carbon dioxide, 
when dissolved the condensate, reduces the 
value the condensate and makes acid enough 
highly corrosive steel. modern high pres- 
sure systems, the amount carbon dioxide the 
system usually kept very low value careful 
pre-conditioning either feedwater evaporated 
make-up. 

However, even this very pure, nearly neutral con- 
densate, essentially free acidic anions, has suf- 
ficiently low value dissolve measurable quan- 
tities iron. When large volumes condensate are 
circulated, quantities iron removed from the ex- 
posed surfaces this reaction alone, often present 
serious problem. is, therefore, necessary pro- 
vide control the addition the proper neu- 
tralization carbon dioxide and other acidic com- 
ponents. 

Morpholine has the following important advan- 
tages treatment for prevention corrosion 
steam. condensate systems: 


neutralizes carbon dioxide and other acidic compo- 
nents the steam and condensate. 

maintains proper all parts the system, par- 
ticularly areas initial condensation. 

stable all temperatures found modern steam 
generating systems and boiler water conditions usually 
associated with them. 

readily available safe, convenient, solution form. 


The figure vividly illustrates the result morpho- 
line treatment. The right hand pipe representative 
conditions found typical condensate system 
after four years with treatment. The left hand 
pipe was removed from the same system after treat- 
ment with morpholine for four years. 
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Northeast-Buffalo 
Meeting Features 


Three Papers, Movie 


Registrants the May joint meet- 
ing held Buffalo, the North- 
east Regional Division and the Western 
New York section heard 
sented Dr. Mars Fontana, Ohio 
State University, Dr. Alexander, 
Naval Research Laboratories, and Har- 
old Rosenbloom, Thompson and Com- 
pany. informative sound and color 
film presented Howard Vanderpool, 
Metallizing Engineering Co. completed 
the technical program. Dr. Fontana 
spoke “Corrosion the Chemical 
Industry,” Dr. Alexander “Role 
Inhibited Pigments Metal Protec- 
tion,” and Mr. Rosenbloom “The 
Chemistry Surface Conversion Coat- 
The film presented Mr. Van- 
derpool was “Application Metalliz- 
ing.” 

The meeting was closed with an- 
nouncement the results the election 
for officers the Western New York 
section. Elected were: James Shields, 
Consulting Engineer, Niagara Falls, 
chairman; Joseph Thornberg, Hooker 
Electrochemical Co., Niagara Falls, vice- 
chairman; William Wardrop, Metal- 
Cladding, Inc., Buffalo, secretary- 
treasurer. 


Radiant Heating Systems 
Discussed Meeting 
Pittsburgh Section 


New officers for the Pittsburgh Sec- 
tion were elected the May meeting 
the Section. Members heard paper, 
“Corrosion Radiant Heating Systems” 
and following the business meeting gave 
their attention buffet lunch. 

New officers elected are Frank 
Costanzo, The Manufacturers’ Light and 
Heat Co., Pittsburgh, Pa., chairman; 
Wayne Binger, Aluminum Company 
America, New Kensington, Pa., vice- 
chairman; Thomas Royston, Royston 
Laboratories, Inc., Blawnox, Pa., secre- 
tary; and William Renshaw, Alle- 
gheny Ludlum Steel Corp., Bracken- 
ridge, Pa., treasurer. 

Because illness, Peifer, author 
“Corrosion Radiant Heating Sys- 
tems,” was unable appear. His paper 
was read Peifer. 


Boston Section 


recent meeting the Board 
Governors the Northeast Regional 
Division approved the Rules and Regu- 
lations submitted the Greater Boston 
Section. Approval the governing rules 
was the final organizational step form- 
ing the section. 

Boston Section has scheduled meet- 
ings follows: 14, De- 
cember 1954—February May 


UACE 


Color Movie Shown 
Pipeline Wrap 
Baltimore Section 


Baltimore Section members attending 
the April meeting saw color movie 
and heard Roadhouse Owens- 
Corning Fiberglas Corp, who spoke 
“The Use Fiberglas Wrapping 
Underground Pipelines.” 

Ernest Seay, Chesapeake and 
Potomac Telephone Company Vir- 
ginia, gave brief description the 
activities the Tidewater Corrosion 
Engineering Committee which 
tempting mitigate electrolysis the 
Tidewater area resistance bonding 
and cathodic protection techniques. Mr. 
Seay chairman the committee. 


Among the members and six guests 
attending were: Murray Owen, man- 
ager the Baltimore branch Owens- 
Corning; George Best, chairman 
the Northeast Region and George Tomp- 
kins the Chesapeake and Potomac 
Telephone Co. Virginia. 

Risque Benedict, secretary-treas- 
urer, reported that membership the 
Baltimore Section had increased 124. 


Baltimore Section NACE has 
scheduled meetings for the remainder 
this year follows: October and 
December These meeting dates were 
reported incorrectly those Boston 
Section May Corrosion. 


Officers Are Installed 
St. Louis Section 


New officers the Greater St. Louis 
Section were installed the close 
the May meeting, according Wil- 
liam Ries, new vice-chairman. fel- 
lowship hour preceded the banquet at- 
tended members and guests. The 
meeting was the last held until 
September when regular monthly meet- 
ings will resumed. 

“Organic Inhibitors the Petroleum 
and Chemical Industries,” was the tech- 
nical paper. was delivered Vice- 
Chairman Ries who associated with 
the Tretolite Co. Webster Groves, Mo. 


Texas Short Course 
Given Sept. 22-25 


given Texas College, College 
Station, Texas, September 22-25 inclu- 
sive. Registration will limited and 
arrangements are being made for hous- 
ing and feeding the university. 

The cost advertising per 
thousand readers has diminished each 
year since the magazine was founded. 


Papers Plastics, 
Water Treatment Heard 
Philadelphia Meet 


Philadelphia Section members who 
attended the May meeting heard two 
technical papers. Plastics Materials 
Bruner, Polychemicals Department, 
duPont Nemours Co., and Water 
Treatment for Corrosion Control Air 
Conditioning Equipment, by: Dr. Sidney 
Water Service Laboratories, 

nc. 

Dr. Bruner said plastics are being used 
evidence mounting that they are more 
suitable than metals for some industrial 
jobs. cited use plastics making 
pipe and automobile bodies examples, 

Nineteen types plastics 
tomers were listed commercially im- 
portant for structural applications. Some 
properties plastics discussed were: 
chemical and solvent resistance, 
mum service temperature, creep cold 
flow, flexural fatigue, impact strength, 
stiffness, tensile strength, elongation, 
specific gravity and water absorption. 
Dr. Bruner said adoption standard 
codes along with increasing knowledge 
fabrication and field assembly would 
boost use plastics the chemical, 
building, equipment 
industries. 

his talk Water Treatment for 
Corrosion Control Air Conditioning 
Equipment, Dr. 
that effective corrosion control 
conditioning equipment depends 
proper attention design, correct op- 
eration and maintenance and the cor- 
rect and continuous application treat- 
ment chemicals. 

Air conditioning systems may include 
one more three types water 
circuits: Once through. Open 
lating. Closed re-circulating. Dr. Suss- 
man showed sketches typical air con- 
ditioning systems including the circuits 
and illustrating various types evap- 
orative cooling equipment. 

sive because brackishness 
carbon dioxide content economically, 
better choose corrosion-resistant 
materials construction. discussing 
open re-circulating systems said that 
areas having low alkalinity water 
supply and heavy 
tamination unusually severe corrosion 
problems are encountered evaporative 
cooling equipment. showed 
ous examples severe corrosion 
circulating waters which went 
low 2.8. Test coupon data were pre- 
sented showing the extent corrosion 
mild steel untreated, chromate 
towers and evaporative condensers 
the New York and Philadelphia Metro- 
politan areas, Concerning closed re- 
circulating systems, Dr. said 
possible for corrosion occur, but 
that water treatment the 
answer. 
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Middle East Corrosion 
Problems Discussed 
Atlanta Meeting 


Unusual corrosion problems Arabia 
and the Middle East together with 
many interesting sidelights the cus- 
toms and characteristics native and 
imported labor were related mem- 
bers and guests attending the June 
meeting the Atlanta Section. NACE 
member Ayers presented the talk 
which was illustrated slides. Among 
the corrosion problems 
were wind erosion over pipe lines 
crossings and salt water corro- 
sion docking facilities. 

According Flynn Johnston, chair- 
man, the Atlanta Section “shows signs 
healthy development.” There were 
members and guests the meeting. 


Birmingham Selected 
For South East Fall 
Meeting November 


The 1953 Fall Meeting the South- 
east Region will held Birmingham, 
November 12, 1953, was decided 
the Spring Meeting held the Hotel 
Chattanooga, Tenn., May Ed. 
Vines, Koppers Co., Inc., will serve 
chairman. 

Selection Birmingham the meet- 
ing place was part due desire 
the part region members lend sup- 
port Birmingham NACE members 
their efforts organize local section. 

Members attending the Spring Meet- 
ing heard five papers presented, went 
conducted tour through duPont’s 
Chattanooga Nylon plant, attended 
fellowship hour and banquet and sat 
panel discussion the papers pre- 
sented the morning session with the 
speakers members the panel and 
Dr. Ivy Parker moderator. 

Titles the papers and the speakers 
who presented them were Positive Po- 
larity Grounding Supply Equip- 
ment Mining Traction Systems, 
Gibson, Tennessee Coal, Iron and 
Railroad Co., Division United States 
Steel Corp.; Thirty Years Experience 
with Protective Coatings, Wray, 
Aluminum Company America; Ma- 
terial Problems Handling Commercial 
and/or Domestic Water Supplies, 
Martin Flentje American Waterworks 
Service, Inc.; Some Factors Con- 
the Application Certain 
Austenitic Stainless Steels, 
Whitney Monsanto Chemical Co. and 
Engineering Materials the Textile 

Records show members and 
guests attended. 

Manuscripts material corrosion 
are accepted without invitation for re- 
view NACE. Authors are advised 
secure advance preparing their 
manuscripts copy the publication 
Guide for the Preparation and Pre- 
Papers,” sent free. 


SEND NEWS 
for August 


CORROSION 
Before July 


NACE NEWS 


Paris Meeting Lists 
Corrosion Papers 


Three papers corrosion interest are 
included the program the Euro- 
pean Conference Chemical Engineer- 
ing held Paris connection 
with the 26th International Congress 
the Chemical Industry opening Mon- 
day, June 22. These papers are: Adsorp- 
tion and Its Place Chemical Engi- 
neering Research Guyer, Zurich; 
Pollution the Atmosphere Chem- 
ical Plant Bozza, Milan; Adsorp- 
tion and Catalysts Nasini, Turin. 


Canadian membership NACE in- 
creased more than 100 percent during 
1953. 


Cavanagh Elected 
Central Director 


Cavanagh, Parker Rust Proof- 
ing Co., Detroit has been elected 
3-year term director North Cen- 
tral Region, succeeding Frank Whit- 
ney, Jr. 

Jack LoPrete, Spray Coat Engi- 
neers, Detroit, region chairman. 

news story the May issue Cor- 
rosion incorrectly reported the election 
Mr. Cavanagh chairman. Apologies 
are offered all persons mentioned. 


The cost advertising 
per thousand readers has diminished 
each year since the magazine was 
founded. 


LEAD... Why and Where you should use 


Lead was probably the first corrosion-resistant construction material. 
The ancient Romans were among the first recognize its value and 
they used the extensive water systems which were part 


their civilization. 


Today, lead widely used acid manufacture and the produc- 
tion other chemicals; pickling, plating and anodizing; and 
the control air pollution and waste recovery. 

the chemical, textile, petroleum and metallurgical industries 
lead can used safely many instances where reliable control 
strongly corrosive materials imperative. dependable under 
many pressures, concentrations and temperatures ideal for handling 
sulphuric, sulphurous and chromic acids. 

For further information the use lead your corrosive-handling 
system, write Federated’s Corrosion Advisory Service. 

For ASARCO lead products pipe, sheet, valves, fittings, etc. 
see Federated first. Available through any Federated’s sales 


offices across the country. 


AMERICAN SMELTING AND REFINING 
120 BROADWAY, NEW YORK 


Canada: Federated Metals Canada, Ltd., Toronto, Montreal 


Aluminum and Magnesium, Babbitts, Brasses and Bronzes, Anodes, 
Die Casting Metals, Lead and Lead Products, Solders, Type Metals 
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HAVEG CORROSION-RESISTANT 
HEAT EXCHANGERS 


AVEG rigid moldable material 

(not coating lining) made 

mixing acid-digested asbestos with 
special synthetic resins. Thousands 
Haveg vessels, molded under heat and 
pressure the Marshallton, Delaware 
tactory, have outstanding service rec- 
ords, with excellent and uniform re- 
corrosion. Now Haveg 
available for difficult, high temperature 
and pressure heat exchange applica- 
tions. The use corrosion-resistant 
Haveg makes possible the passage 
corrosive liquids and gas either through 
the tubes shell. Larger, longer-lived 
heat exchangers, coolers, towers can 
rapidly molded and fabricated. Prices 
are competitive. 


INSIDE-OUTSIDE CORROSION? 


Resistant practically all acids, chlo- 
rine, salts, many solvents even 
boiling temperatures ... HAVEG gives 
complete protection all surfaces 
the heat exchanger. Because chemi- 
cal inertness and low heat conductivity 
Haveg used end tube sheets—fixed 
and floating; the strong outer shell, 
for heads and baffles. Haveg non- 
conductor; electrolytic corrosion 
problem. 


HIGHER HEATS AND PRESSURES 


Haveg resistant thermal shock and 
can used continuously 265° 
The pressure range the new Stand- 
ard Haveg Heat Exchangers from 
with wide safety margin. 


COMPLETE SIZE RANGE 


Backed twenty years manufactur- 
ing experience, Haveg already has the 
molds ... 10’ diameter for 
building any size style low pres- 
sure heat exchanger, cooler, cylindrical 
tower. Standard Pressure sizes are from 
2914”. Single multiple 
pass. Special impingement plate pro- 
tects tube bundle. Interchangeable end 
covers. Openings molded extra 
cost; repairs alterations the field 
are easily made. Get information 
new Standard Haveg Heat Exchangers, 
built your prints, cooperatively 
Haveg-engineered with your supplier. 


HAVEG 


Send coupon today call your 
Haveg sales office in Atlanta, Chicago, 
Cincinnati, Cleveland, Detroit, Hart- 
ford, Houston, Los Angeles, Seattle, 
St. Louis. The Haveg Corporation, 
Newark, Delaware. Factory: Marshall- 
ton, Delaware. Wilmington 3-8884, 


Division 

Haveg Corporation 
Marshallton, Delaware 

[) Send 64-page F-6 Haveg Technical Bulletin. 


() Send blueprint of Standard Haveg Heat 
Exchangers. 


Have Haveg Sales Engineer call. 


Name Title 
Company 


Address 


State 


CORROSION 


Jacksonville Hears 
Technical Papers 
First Meeting 


For its inaugural meeting, the newly 
organized Jacksonville, Florida, Section 
planned dynamic, comprehensive pro- 
gram lasting more than half day and 
featuring three technical papers, ad- 
dress NACE official, 
hour and dinner the Roosevelt Hotel. 

The mailed announcement the pro- 
gram urged members to attend and 
made strong appeal those whose 
work concerns corrosion join the 
Jacksonville Section. 

Papers and their authors were: 
“Cathodic Protection Steam Power 
Plants,” Joseph Prime, corrosion 
engineer, Florida Power and Light Co., 
Miami, Fla.; “Underground Coatings,” 
Ernie Liggett, Johns-Manville Corp.; 
“Coatings Research and Coatings Ap- 
plication Atomic Energy Installa- 
Clyde Watson, Oak Ridge 
National Laboratory, Chemical Tech- 
nology Div., Oak Ridge, Tenn. 

speaker the program was 
Dr. Ivy Parker, editor Corrosion, who 
spoke “Sources Information 
Corrosion.” The program was scheduled 
begin 1:30 and end with dinner 
starting pm. 


Beard Elected 
President ASTM 


New officers for the 
ciety for Testing 1953-54 
announced the society’s annual meet- 
ing Atlantic City June 28-July are 
follows: 

Leslie Beard, Jr., Assistant Direc- 
tor, Socony-Vacuum Laboratories, 
Socony-Vacuum Oil Co., New York 
City, president. Mr. Beard author 
many papers petroleum technology 
and has been active for many years 
ASTM’s Committee D-2 Petroleum 
Products and Lubricants among others. 

Claire Fellows, Director the 
Engineering Laboratory and Research 
Department Detroit Edison Co., vice- 
president. has been with Detroit 
Edison since 1919. member ASTM 
for many years, has been director 
for two terms and active the work 
Committee D-9 Electrical Insulat- 
ing Materials; D-19 Industrial Water; 
D-2 Petroleum Products and Lubri- 
cants and Commitee A-5 Corrosion 
Iron and Steel. Mr. Fellows has 
NACE’s Detroit Section. 

Named members the board di- 
rectors were Neil Fowler, General 
30x Plaines, Richard 
Kropf, Belding Heminway Corticelli, 
New York City; Theodore Olt, 
Armco Steel Corp., Middletown, Ohio; 
Sandia Base, M.; Ken- 
neth Woods, Purdue University, 
Lafayette, Ind. 


1952, for every page advertising 
published two pages edi- 
torial matter were published. 

the editorial material published 
1952, percent was ref- 
erence value. 


NATIONAL ASSOCIATION CORROSION 


ENGINEERS 


Teche Section Learns 
Brines, Corrosion 
Chemistry Session 


For the Teche Section’s June meet- 
ing, the technical subject was “Chemi- 
cal Study Brines and Application 
Chemistry Corrosion,” the 
speaker was Maryann Duggan the 
Magnolia Petroleum Co., research de- 
partment, Dallas, Tex. 
held Toby’s Oak Grove, Lafayette, 
La., was the last until the second Tues. 
day September. 

Miss Duggan explained that solution 
pitting corrosion seldom present 
where there water and that corro- 
sion basically electrochemical 
process transfer electrons. 
order for electrons transferred 
ions lost from piece steel, 
water must act the medium trans- 
fer. Dissolved constituents the water 
permit the corrosion rate fast 
slow. She gave examples 
associated with water gas conden- 
sate wells, scrubber vessels heat 
exchangers, products pipe lines and 
underground corrosion. 

She described the 
ents water and showed samples 
trating the effect exposures these 
constituents. She concluded 
trated talk advising 
with corrosion problems get 
analysis the water and that prime 
prerequisite for good analysis was 
good sample. 

Oil and Gas Production and Trans- 
mission Corrosion Problems, 
Olive Arkansas Natural Gas 
Shreveport, La., was the feature the 
Teche Section meeting held May 
Lafayette, La., Don’s Seafood 
Gus Vogler Allen Cathodic Protec- 
tion Co. introduced the speaker. 

Mr. Olive illustrated his subject with 
slides showing actual conditions experi- 
enced his company. outlined 
various types corrosion, factors tend- 
ing accelerate corrosion, control 
corrosion cathodic protection and 
typical examples corrosion experi- 
enced drilling operations, gasoline 
plants and underground flow lines. Fol- 
lowing his talk, Mr. Olive answered 
questions from the floor. 

George Harper, Jr., Union Oil 
Co. California, section chairman, an- 
nounced that Booksh, Jr., United 
Gas Corp., New Iberia, La., had been 
appointed secretary-treasurer since 
Waterfield, former secretary-treasurer, 
has been transferred the 
Neches Section, Lake Charles, La. 


Titanium Welding 


Improved methods for 
nium and other data titanium were 
presented June during the titanium 
session the American Welding So- 
ciety’s National Spring Meeting 
Houston. 


ASTM Meeting 


Corrosion matters included 
program for the 56th Annual Meeting 
the American Society for Testing 
Materials Atlantic City, June 28- 
July were: Thursday, July 2—Sym- 
posium Porcelain Enamels and 
Ceramic Coatings Engineering Ma- 
terials; Plastics, and session 
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Corrosion Tour Set 


September 30-Oct. 


Sufficient interest has been manifested 
the 1953 Corrosion Tour cause 
Permian Basin Section decide definitely 
hold the tour September 30-October 
inclusive. John Knox, Secretary- 
treasurer the section said registrations 
will accepted now and that arrange- 
ments for field trips, availability equip- 
ment and discussion sessions are well 
under way. 

The tour will the fourth held under 
1951 the tour was attended 140. 
Similar tours were held 1948 and 1949. 
Interest the event widespread and 
come from far away 
New York and California. 

The usually involves the ar- 


bus and discussion sessions 
usually ‘ollow the inspections. 

interested attending the 
tour are invited write John 


Knox, Secretary-treasurer Permian Basin 
Section NACE, Box 310, Midland, Texas. 

the May meeting the Permian 
Section, held Odessa, the steer- 
ing committee the corrosion tour 
held this fall announced the selec- 
tion their various committee members 
and the plans for the tour. 
Members saw the film, “Corrosion 
Action,” produced the International 
Nickel Co. which showed the mecha- 
nism corrosion some metals and 
alloys. 

The steering committee composed 
Lamar Sudduth, Stanolind Oil and 
Gas Co., John Watts, Humble Pipe Line 
Co. and Kemper, Permian Enter- 
prises, Inc. 


Corpus Christi Chairman 


New officers for the Corpus Christi 
Section have been announced. 
Ward, Magnolia Petroleum Co., was 
elected chairman; John Westervelt, 
Pipe Line and Export Co., vice- 
chairman and Ray Pfrehm, Humble Pipe 
Line secretary-treasurer. Regular 
meeting date for the section the fourth 
each month. 

_At the May meeting members heard 
Kirwan the Centriline Corp., 
New York, Y., speak 
Mortar Lining Pipe Lines Place.” 
There were members and eight guests 
attendance. 


Shreveport Section 


Selected Topics Cathodic Protec- 
Doremus was the talk 
scheduled for the June meeting 
the Shreveport Section. For the social 
arrangements were made for 
cocktail party and dinner the Caddo 
Hotel. 


March, 1953 there were more NACE 
members Texas alone than there were 
the whole United States the end 


1045 
1945, second year the association’s 
existence. 


NACE NEWS 


NACE Sponsors Symposium 
For Europeans Probing 
Corrosion Control Methods 


symposium and conference cor- 
rosion control methods 
chemical and oil refining fields will 
attended foreign engineers and 
scientists Houston July The Na- 
tional Association Corrosion Engi- 
neers sponsoring the technical pro- 
gram for that date. 

The group also will visit the Dow 
Chemical Company Freeport July 
and the Phillips Chemical Company 
Pasadena July and other instal- 
lations the vicinity Houston. 

The scientists come Houston are 


year. 


With over 100,000 amperes pro- 
tective current successfully de- 


signed and installed ERP, over 
two million pounds steel and mil- 
lions dollars’ worth equipment 


are being saved from corrosion each 


Call this experience when you 
are looking for dependable cathodic 
protection save your maintenance 
dollars pipelines, pressure tanks, 
reservoirs, elevated water tanks, 
water treatment systems, deep wells 


cargo ship ballast tanks. 


PIPE PROTECTION DIVISION 


ELECTRO RUST-PROOFING CORP. (N. J.) 
BELLEVILLE 


part from Western Europe spend- 
ing month the United States inves- 
tigating preventive 
tices developed chemical 
chemical industries. The tour sponsored 
jointly the Mutual Security Agency 
and the Organization for European Eco- 
nomic Cooperation with the objective 
helping European plants reduce corro- 
sion and increase efficiency. 

The group has visited research labora- 
tories and industrial plants Boston, 
Jersey City and Harrison, and 
Wrightsville Beach, New York 
City they conferred with corrosion engi- 
neers. June the group divided 
into three teams which one will study 
the heavy chemicals industry, with spe- 
cial attention corrosion problems 
the manufacture acids, heavy indus- 
trial chemicals, plastics and magnesium. 


ERP-25 


NEW JERSEY 


> 

| 
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Los Angeles Hears Raifsnider Sulfate Bacteria 


Testing Methods 
Control Covered 
May Meeting 


Los Angeles Section members, 
strong, meeting May 20, heard Dr. 
Raifsnider the Shell Develop- 
ment Co. give comprehensive talk 
Anerobic Micro Biological Corrosion 
Sulfate Reducing Bacteria. Dr. Raif- 
snider explained the cell structure the 
anerobic microorganisms, the things 
they need sustain life and the condi- 
tions under which they thrive. Ferrous 
iron and moisture are known stimu- 
late their growth, said. The exact 
mechanism the corrosion 
known, but known that some form 
sulfate must present the soil 
natural waters. 

said cast iron and steel are readily 
attacked sulfate reducers. Cast iron 
graphitized and steel suffers scattered 
shallow lake type pitting which some- 
times runs together and forms very 
large pits. The corrosion product 
black and has bumpy appearance. 
When the crusty black deposit 
moved, the metal covered with 
greenish white paste. When the paste 
removed the metal found 
bright, Dr. Raifsnider said. 


Methods Testing 


explained methods testing for 
sulfate reducers soils, saying that 
cultures could used, wet soil treated 
with hydrochloric acid, soil 
heated which, the microorganism 
present, will produce strong odor 
sulfides. 

number failures oil well casing 
due bacteria the Ventura and 
Texas oil fields were cited. Usually the 
corrosion was found depths 100 
400 feet. each case, sulfate reducers 


APEX Anodes are 
available in 17 Ib. 
and 32 Ib. bare anode 
with or without wire, 
or complete packaged 
anode with wire and 
back-fill ready for 
installation, 


other methods used. 


were found the core samples from the 
well. Cathodic protection (of rather high 
current densities, least first) will 
protect wells against sulfate corrosion, 
will also circulating high drill- 
ing mud. Other remedies are formalde- 
hyde, which appears very effective 
and sodium aresnite which also effec- 
tive for short while, but the bacteria 
short time. For pipe lines, heavy as- 
phaltic coal tar coatings plus cathodic 
protection seems the most practical 
solution. 


Mud Cuts Casing Damage 


Dr. Raifsnider received several com- 
pliments his paper. Frank Davie, 
Shell Oil Co., Los Angeles, confirmed 
use high mud, saying that since 
the mud used the Ventura 
field had been held 10.5, 
leaks attributable sulfate corrosion 
had been recorded. Dr. Rosenfeld, Cali- 
fornia Research Corp., Habra, said 
his experience was that degrees 
seemed best for culture growth 
and asked Dr. Raifsnider had used 
higher temperatures. Dr. Raifsnider said 
had held cultures degrees 
and said apparently cultures could live 
higher temperatures under pressures 
sufficient prevent boiling. 

Dorsey, Southern California Gas 
Co., Los Angeles, also praised the 
paper. cited examples anerobic 
corrosion pipe lines certain stream 
crossings Southern California. 
tests for sulfate reducers recom- 
mended redox probe use sodium 
azide iodine. Use cultures thought 
too slow. one stream crossing, 
amply protected pipe using both 
asphaltic coating and cathodic protec- 
tion. Bare metal samples buried along- 
side the pipe and electrically connected 
severely corroded even though the 
pipe did not. 


Pomeroy, Pomeroy and 


for cathodic protection 


Corrosion control for under-ground and under-water 


pipelines and other metal structures regardless all 


Anode folders technical consultation with our engineers 


available upon request. 


2537 WEST TAYLOR STREET CHICAGO 12, ILLINOIS 
6700 GRANT AVENUE CLEVELAND OHIO 


Associates, Pasadena, congratulated Dr, 
Raifsnider his paper. said 
effective method reducing sulfate 
sewers and sewer systems load 
sewers with lime raise the 12. 
This kills all bacteria and controls odors 
the same time, said. 


Tau Sigma Award 


O’Brien, member NACE and 
General Conference Chairman the 
1953 Conference, has been the 
Tau Sigma Gold Medal Award for 
the year 1952. The award for out- 
standing achievement mechanica! en- 
gineering within ten years after gradua- 
tion. considered one the highest 
tributes paid the abilities young 
engineers the United States. 

Mr. O’Brien product manager for 
conservation equipment for the Graver 
Tank and Manufacturing Co., Inc. 
received BSME from Purdue Univer- 
sity 1946 and holds master’s degree 
from the same university. After receiv- 
ing his master’s degree became proj- 
ect engineer for the Pressure Re- 
search Project Purdue and was the 
faculty staff. Shortly before joining 
Graver was promoted assistant 
professor Purdue. With Graver 
has served assistant manager the 
research and development department 
and product sales engineer. 

addition NACE, Mr. O’Brien 
member API and ASME. the 
last API annual convention delivered 
servation-Type Tanks—A Practical Re- 
view.” 


San Francisco Section 
Hears Munger 


“Coatings Engineering Materials,” 
was the subject talk Mun- 
ger, before the San Francisco Bay Area 
Section meeting held June 
Alouette Restaurant. Mr. Munger dis- 
cussed the various types synthetic 
resins which are common use coat- 
ings for resistance various chemicals 
well atmospheric corrosion. 
discussed some length the various 
types coatings and the limitations 
each type. 

evaluating the position these 
coatings among the materials 
neering, stressed the importance 
surface preparation, coating adhesion, 
coating thickness and coating 
formity. The contribution 
these properties the effectiveness 
the finished coating structure was eval- 
uated. 

Mr. Munger, who 
and technical director the Amercoat 
Corp., Southgate, Calif., also discussed 
new inorganic type coating known 
the zinc silicate type. showed 
number slides which demonstrated 
the type applications which this 
coating had been quite 
lively discussion period followed the ad- 
dress. About members and 
attended. 
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NACE NEWS 


Few Key Posts Are Open Kansas City Program 


Three New Symposia 
Are Listed 
Committee Chairman 


Only few key posts officials 
the technical program for the 1954 
NACE Conference and Exhibition 
Kansas City remain filled. 
Whitnev, chairman the technical 
prograi committee reports substantial 
progress completing the roster 
symposia and discussion leaders and 
some progress commitments for tech- 
nical papers. 

The outline events 
the technical program shows the follow- 
ing which are new: Corrosion 


and Non-Destructive Test- 
ing. 


Mr. \Vhitney also appealed 
sons have technical material suit- 
able for presentation any the 
scheduled symposia who know 
someone who has suitable material 
communicate either with the listed sym- 
posium chairman directly with him. 
Mr. Whitney especially anxious 
get papers likely produce lively dis- 
cussion 

Scheduled symposia and officials 
were named June are follows: 

Cathodic Protection Symposium. 
chairman named. 

Chemical Industry Symposium. Chair- 
man, Holmberg, Alloy Steel Prod- 
ucts Linden, Co-chairman, 
Nemours Co., Inc., Wilmington, Del. 

Corrosion Atmospheric Pollutants. 
Vance Jenkins, Union Oil Co. Cal., 
Los Angeles. 

Corrosion Principles. Chairman, 
Godard, Aluminium Laboratories, Ltd., 
Kingston, Ont. 

Cost Corrosion. Chairman, 
The Dow Chemical Co., Mid- 
land, Mich. 

Elevated Temperature. Chairman, 
Fritzlen, Havnes Stellite Division, 
Union Carbide Carbon Corp., Ko- 
komo. Ind. Co-chairman, Skinner, 


The International Nickel Co., Inc., New 
Non-Destructive Testing. Chairman, 


Wenk, Battelle Memorial Institute, 
Columbus, Ohio. 

Oil and Gas Production. Chairman, 
Buchan, Humble Oil Ref. Co., 
Co- chairman, Greco, 
United Gas Shreveport, La. 

Pipe Line Coatings. Chairman, 
United Gas Corp., Hous- 
on 

Power and Communication. Chairman, 
Lawall, American Telephone 


Instrument Clinic 


The Second Analytical Instrument 
Clinic will held the Eighth Na- 
cago, September 21-25, 1953. Plans an- 
nounced Axel Peterson, chairman 
the analysis Instrument Committee 
Instrument Society America in- 
clude presentation eight three-hour 
lectures and demonstrations six times, 


morning and afternoon for three days. 
Telegraph Co., Cleveland, Ohio. Co- 
chairman, McCormick, Consoli- 
dated Gas Electric Light Power Co., 
Baltimore. 

Protective Coatings. Senatoroff, 
Southern Counties Gas Co., Los An- 
geles. Co-chairman, St. 
Louis Metallizing St. Louis. 

Refinery. Chairman, Tandy, 
Standard Oil Co. Cal., Segundo. 


Group Discussions 
Pipe Line. Chairman, 
Trunkline Gas Co., Houston. 


Dorr, 


Pipe Line and Underground Corro- 
sion. chairman named. 

General Corrosion Problems. Chair- 
man, Stout, Washington Univer- 
sity, St. Louis, Mo. 


Educational Lectures 


Educational lectures, feature which 
proved very popular the 1953 Chi- 
cago Conference will repeated 
Kansas City. Weast, Case Insti- 
tute Technology, Cleveland, Ohio 
chairman this segment the pro- 
gram. 


FOR THE 


ANSWER your 
problem! 


KOPPERS 


BITUMASTIC 


HOTS COLD APPLIED COATINGS 


“PIPE JOINT PROTECTION 


PIPELINE FELT 


Mavor-Kelly always maintains 
and gives immediate attention your order. 


service dependable. Our traffic 
department completely all 
shipments give you on-time delivery. 


MAVOR-KELLY 
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HOUSTON SECTION’S meeting San Jacinto Inn, restaurant near the battleground San 

Jacinto was attended more than 100. Shown here are Houston Section officers and their wives. 

From left right they are Fred Gartner, Jr., and Mrs. Gartner, Mr. and Mrs. Dave Hughes, 

Sharpe and Mrs. Sharpe, Robert Booth and Mrs. Booth and Mr. and Mrs. William 

Wood, Jr. The accordionist getting close attention from several serenades Mrs. Gartner. 
(Photo Wayne Broyles.) 


Summer Meetings for 
Houston Section Are 
Favored Survey 


Summer meetings the 
Section will held tentative plans 
section officers materialize. Preliminary 
checks the Program Preference Sur- 
vey which have been returned section 
members show that most members favor 
having the meetings continue through 
the summer months, according 
Sharpe, Humble Pipe Line Co., chair- 
man. likely that the first meeting 
will July, with the June meeting 
being omitted. 

The Program Preference Survey will 
used extensively planning future 
section activities, according Chairman 
Sharpe. Most the reports have been 
analyzed and the results will an- 
nounced shortly, Results the 
survey are available other sections 
interested. 


EVERLASTING FASTENINGS 


you use fastenings brass, bronze, 


copper, Monel, aluminum any stainless 
steel, you can get what you want from Harper. 
Over 7,000 items stocked—all backed 
Harper’s advanced metallurgists and skilled 


engineers. See your Harper Distributor. 


The handy Computer Corrosion Resistance 
metals 143 different corrosive agents 


yours request. 
MAIL COUPON TODAY! 


The Harper Company 
8221 Lehigh Avenue 
Morton Grove, Illinois 
Please send 
Harper Computer Corrosion Resistance 
Catalog 


Marine Night Held 
British Columbia 
Section May 


attract new members from the 
marine industry the recently formed 
British Columbia section designated 
their May meeting Night.” 
Highlights the meeting were the two 
technical papers “Failure Marine 
Boiler Tubes” Barer, and 
thodic Protection for the Prevention 
Corrosion the Underwater Hulls 
Ships the Royal Canadian Navy” 
Carson. Both speakers are affili- 
ated with the Pacific Naval Labora- 
tories. 

Mr. Carson’s descriptions the suc- 
cess various applications cathodic 
protection the RCN aroused con- 
siderable interest among the members 
and guests present, most whom are 
directly connected with marine affairs. 


Vol.9 


Changes and Additions 
Committee 


Several changes and additions 
been made the organization the 
Technical Practices Committee 
lows: 

TP-1A Pacific Coast. New officers 
are Frank Davie, Shell Oil Co., Los 
Angeles, chairman and Hill, Gen- 
eral Petroleum Corp., Los Angeles, vice- 
chairman. 

TP-1K Evaluation Inhibitors for 
Use Oil and Gas Wells. This 
new subcommittee. Officers have been 
named follows: Spalding, Jr, 
Sun Oil Co., Dallas, and Greco, 
United Gas Corp., Shreveport, co- 
chairmen. 

TP-5D Corrosion Acetic Acid. The 
title this committee formerly was 
Corrosion Organic Acids and 

TP-6 Protective Coatings, Lieb- 
man, Dravo Corp., Pittsburgh now 
chairman. Kenneth Tator, Kenneth 
Tator Associates, Coraopolis, Pa. co- 
chairman. 

TP-6A Organic Coatings and Linings 
for Resistance Chemical Corrosion. 
New officers are McFarland, Jr, 
Hills-McCanna Co., Chicago, chairman; 
Munger, Amercoat Corp., South 
Gate, Cal., co-chairman. 

TP-14A Electrical Holiday Inspection 
Coatings. This new subcoinmit- 
tee. Lyle Sheppard, Shell Pipe Line 
Corp., Houston chairman. 

TP-16C Cathodic Protection Cable 
Sheaths. co-chairman has been named 
follows: Pokorny, Cleveland 
Electric Co., Cleveland, 
Ohio. 

TP-16D Tests and Surveys. 
Howell, Public Service Electric Gas 
Co., Maplewood, has been named 
co-chairman. 

TP-19 Corrosion Deicing Salts. 


Chicago, new co-chairman. 


TP-19 Meeting Report 


meeting Technical Practices 
Committee No. 19—Corrosion De- 
icing Salts was held Chicago during 
the recent Ninth Annual Conference 
Exhibition. 

Committee Chairman Kulman, 
Consolidated Edison New York 
New York, New York, led dis- 
cussion covering several aspects the 
committee’s work. Notable among these 
were corrosion underground cables 
and transformers and corrosion above 
ground structures, the effect salt con- 
centration the rate corrosion, 
methods measuring corrosion 
and mitigative measures taken sev- 
eral large cities combat corro- 
sion caused de-icing salts. 

The possibility submitting prog- 
ress report corrosive effects de- 
icing salts for publication 
magazine was discussed also. 


Strip Film Porcelain 


60-frame, full-color strip 
“Porcelain Enamel, The Lifetime Ma- 
terials Thousand Uses,” and 
information script available for presenta- 
tion technical meetings has pre- 
pared The Porcelain 
stitute, 1346 Connecticut 
Washington, 
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Sheppard Heads New 
Committee 


Coating Inspection 


Lyle Sheppard, Shell Pipe Line 
has been named chair- 
man Technical Practices Subcommit- 
tee 14-A Electrical Holiday Inspec- 
tion Coatings. This subcommittee 
subsidiary Technical Practices Com- 
mittee Instruments for Corrosion 
Measurements. 

Membership the committee busy 
now outlining course action de- 
termine precedence among 
possible investigations indicated. Prob- 
include holiday inspection pipe 
coatings before burial, after burial and 
sible the committee will elect investi- 
gate first the problem inspecting pipe 
coatings before burial, which includes 
the following points: 

What types measuring voltages 
should used? 

What safety hazards are involved? 


How soon after application should 
testing done? 

How long should testing voltages 
applied? 

What are the wrapper and mois- 
ture effects testing? 

What values voltages and am- 
perages and minimum) 
should applied various types and 
thicknesses coatings? 


Linc Institute Elects 


Elected directors for the American 
Zinc Institute the society’s meeting 
held last April were: Brownell, 
American Smelting Refining Co.; 
Dondorf, National Lead Co.; 
Dwyer, Anaconda Copper Mining Co.; 
Andrew Fletcher, St. Joseph Lead Co.; 
ing Mining Co.; Leverett, Na- 
tional Zinc, Co., Inc.; Strauss, 
American Smelting Refining Co.; Jean 
Vuillequez, The American Metal Co., 
Ltd., all New York, and Elmer 
Isern, Eagle-Picher Co., Miami, Okla. 
and Snyder, combined Metals Re- 
duction Co., Salt Lake City, Utah. 


Caster Chairman, 
Luce Vice-Chairman 


Newly elected officers for the 1953-54 
meeting the Southwestern Ohio Sec- 
tion meeting held May Cincin- 
Ohio, Shullers restaurant. New 
officers are: Arthur Caster, chairman; 
Walter Luce, vice-chairman; Leon- 
ard Wood, treasurer; Lewis Lederer, 
Routson, Rex Stephenson, William 
Strader and Joseph Creevy. 

William Shaw and Johnson 
the National Lead Company Ohio 
read papers “Activities Fernald.” 
National Lead Company operates 
the Commission Feed 


here were members and guests 
the meeting. 


NACE NEWS 


Pipeline for Coal 
Found Successful 


Coal can now pumped successfully 
through pipe lines much the manner 
oil and gas are, recent experiments 
show. recently published article re- 
lates that the Pittsburgh Consolidation 
Coal Company has been pumping 
slurry pulverized coal mixed with 
water through 12-inch pipe for 
distance 17,000 feet. After being dis- 
charged, the coal dried and made 
ready for burning. The experiment was 
conducted near Cadiz, Ohio. 


The method expected useful 
supplying fuel steam plants burn- 
ing powdered coal. 


Canadian membership NACE in- 
creased more than 100 percent during 


1953. 


NOW! 
Low 
Corrosion 

Control 


phenol 


NICKEL-PLATED 
SEAMLESS 


LEcTRO-CLAD/ 


chlorinated organics 


ROYCE LEROY 


Dr. Royce Leroy, member 
NACE, and professor chemistry 
boat explosion the Neches River near 
Beaumont, Texas, April 1953. the 
time the accident, Dr. Leroy was do- 
ing chemical research for the Texas 
Gulf Sulphur Co. Observers from Beau- 
mont said explosion ripped the boat. 
The hull the 23-foot craft was found, 
burned the water line, near island. 
The bodies Dr. Leroy and his two 
companions were found nearby. Dr. 
Leroy had been member NACE 
since 1951. 


award made annually NACE 
the author authors whose paper 
published Corrosion judged best 
those published authors under 35. 


hot caustic liquors 


caustic soda 


alcohols 


glycerine 


natural gas 


caustic potash 


formaldehyde 


Uniform, pore free 
nickel deposit fully 
adherent the 
steel pipe. 


Pipes Tubings Fittings 


The exclusive time-tested BART LECTRO-CLAD 
PROCESS electrolytically deposits corro- 
sion resistant nickel lining the interior 
surface steel pipe from 114” 
diameter and 20-foot random lengths. 


Saves critical nickel, readily available, 
and priced competitively. 


LECTRO-CLAD the answer corrosion and 
contamination problems the conveying 
highly corrosive materials 
cost surprisingly modest. 
Write Dept. C-7 
and technical data. Names large users 
LECTRO-CLAD available request. 


BART MANUFACTURING CORPORATION 
Main Street 


Exclusive territories available qualified distribution 


and the 


today for complete details 
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Papers Corrosion 
Presented ASME 
Los Angeles Meeting 


Papers pertaining corrosion pre- 
sented during the technical sessions 
the semiannual meeting the Ameri- 
can Society Mechanical Engineers 
Los Angeles, June 28-July were: 

June 30—Boiler Feedwater Studies 
Power IV. Progress the Study 
Corrosion the Moisture Region 
Large Steam Turbines Trafford 
Bigger, Quinlan and Car- 
son, General Electric Co. Reduction 
Condensate Line Corrosion Scott 


Jensen and Russell Lang, Southern 
California Edison Co. Preliminary 
Investigation Iron Oxide Deposition 
Gothberg, Henry Kehmna and 
Johnson, Pacific Gas and Electric Co. 

July 1—Boiler Feedwater Studies II, 
Power The Mitigation Marine 
Fouling Anaerobic Treatment 

Dept. Water and Power, City Los 
Angeles. Zeolite Soda Ash Hot 
Fields, Firestone Tire Rubber Co. 
Recirculation Cooling Water System 
Tucson Saunders, Tucson Gas, 
Electric Light and Power Co. Ion-Ex- 
changer Equipment the Treatment 


Using TK-43 
Anti-Corrosion Lining 


like getting 
twice the pipe 
for your money! 


This extra-thick, rubber-like tough plastic 
lining defeats both corrosion and abrasion 
makes pipe last longer. Applied Tube- 
Kote experts your new used pipe, 
TK-43 gives you the protection plastic 
combined with the strength steel. TK-43 
polyvinyl chloride plastic, centrifugally 


Tube-Kote, Inc. 


Box 20037, Houston 25, Texas. COUPON 
Please send full details your TK-43. TODAY 
Name FOR 

ENGINEERING 
DATA 
Street 


cast one flawless operation. 


Now! Your pipe joint corrosion 
problem whipped: this cross- 
section photo shows how joint 
coupling can machined, 
coated with TK-43, and threaded 
for fully-protected perfect seal 
all surfaces, even the ends! 


You get top bottom protection 
disposal wells, your flow lines 
last longer, and your production 
tubing needs less attention when 
coated with tough TK-43. Mail 
the coupon below for full details 
today. 


SEND THIS 


TK-43 


Lingo, Highgrove Steam Power 

Heat Transfer and Fluid 
Institute VI. Formation Bubbles 
Handlos, Evans and Myy. 
cock, Shell Development Co. 

July 2—Heat Transfer and 
Mechanics Institute 
Knapp, California Institute Tech. 
nology. 


BOOK REVIEWS 


Radiation Suppressing Coatings for 
Metals Elevated Temperatures, 


pages. April, 1953. Fulmer Research 


Institute, Ltd., Stoke Poges, Bucking. 
hamshire, England. Per Copy, 15/ 


Tests were made determine 


coatings were best suited reduce tem- 
peratures metals, which must not 
heated excess 800-900 degrees 
subjected radiated heat gas 
bines. Several ceramic coatings were 
tested determine emissivity 
teristics and various methods bond- 
ing coatings were explored. Tesis were 
made determine the fatique and 
thermal shock characteristics the 
coatings, simulating service conditions 
Results indicated certain coatings tested 
are capable reflecting high propor- 
tion incident radiation and stand 
considerable amount vibration and 
shock when applied correctly. They 
applied Nimonic and witha 
protective enamel undercoat 
less and mild steel. Coatings this type 
are not recommended for parts which 
normally operate over 600-900 
Polished metals are excellent 


mains. not indicated the coatings 
will protect basis metal against 
volatile constituents the fuels 
such vandium lead compounds. 


inches, cloth. 336 pages plus 
lished January, 1953. American 
for Testing Materials, 1916 Race 
Philadelphia Pa. Per copy, 

Intended reference source for 

tives and plant designers, persons 

volved industrial operations 
water, analysts, operators special 
struments, engineers and 
the book the work ASTM’s 
mittee Basic information and 

rection into technical literature are 

users ASTM test methods for 

trial water and those planning 

water use supervisory and 

levels. Much information 
elsewhere collected. 

The book provides critical 
sion important problems the 
dustrial water field and gives all 
Standards. Tests for iron bacteria 
sulfate reducing bacteria are included. 

Chapter 
Water covers degasification, 
treatment, corrosion inhibition. 


Technical material 
has been reprinted recently 
and British publications. 
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NACE NEWS 


Minute Corrosion Losses Flat Specimens 
Are Detectable With Interferometer* 


NINTERFEROMETER proce- 
dure being used the National 
Bureau Standards for studies the 
corrosion resistance such materials 
optical glass, porcelain enamel, quartz 
other natural and artificial silicates 
and various metals. The method be- 
lieved have value for comparing and 
predicting the chemical durability 
materials. Although interfero- 
meters have been widely used science 
and industry for such problems check- 
ing the accuracy block gages, meas- 
uring expansion and checking optical 
“fats,” apparently they have been used 
very little previous studies corro- 
sion resistance. With the highly sensitive 
inch can detected optically 
specimens. 
the NBS technique, devised 
Pike and Donald Hubbard 
the bureau’s mineral products labo- 
specimens are ground and pol- 
optical flatness and then im- 
half their depth the 
corrosive solution. After the de- 
length time they are withdrawn, 
dried and covered with 
flat piece quartz. Using 
interferometric viewing ap- 
the Pulfrich type and with 
unfiltered helium lamp for illumina- 
the displacement the optical in- 
fringes the level-of-solution 
the specimen observed. 


seen the observer looking into 
eyepiece the instrument, these in- 
fringes are vertical parallel 
the uniform flatness the speci- 
under study has not been impaired 
the corrosive solution, these fringes 
Bare straight and continuous. However, 
the previously-immersed part the 
surface has been sensibly at- 
each the vertical fringes 
laterally the point where 
the change-of-thickness line. 
sometimes happens the solution has 
caused swelling the specimen, the 
shift the opposite direction. 
lateral shift equal the space bet- 
two adjacent fringes corresponds 
dimensional change the specimen 
Bight, roughly 0.3 micron. micron 
inch.) With careful use 
the interferometer, changes speci- 
thickness little 0.003 micron 
detected. 


studied this procedure 
were quartz, fused silica, opal, ob- 
flint and pitchstone. Porcelain 
studied were acid-resistant, class 
“glass-lined” tank and acid-resistant, 
copper, brass, silver and plati- 
pum. The corrosive agents ranged from 


For further details see Interferometer 
Procedure Applied the Study the 
Chemica} Durability of Silicates, Enamels 
and Metals, Robert Pike and Donald 

Res. NBS, Vol. 50, (1953) 
Feb. NBS Research Paper 2394. Also Studies 
of the Chemical Durability of Glass by an 
Interferometer Method, Donald Hubbard 
and Edgar H, Hamilton. J. Res. NBS, Vol. 

NBS Res. Paper 1409. 


Figure 1—Photo typical fringe pattern 
seen through the eyepiece the interferometer 
NBS. Swelling the lower half the speci- 
men—the half that was previously immersed 
corrosive solution—has caused displacement 
the fringes (dark vertical bands) the left. 
Here the shift amounts about fringe. 
shift fringe indicates dimensional change 
inch.) 


32 


SURFACE ALTERATION, FRINGES 


SWELLING ATTACK 


Figure 2—Results NBS measurements the 
chemical durability certain metals the 
interferometric method, Data are for hours’ 
ous degrees acidity (Because 
the rapid reaction certain samples, immer- 
sions much shorter than hours were some- 
times necessary; such data have been extra- 
polated the 6-hour basis.) Glass, porcelain 
enamel and various silicates were similarly 
investigated NBS. 


5-percent sodium hydroxide (NaOH) 
solution. Exposure times were short 
one minute and long several 
weeks. Temperature most cases was 

number interesting and some- 
times unexpected results were obtained. 
Swelling the immersed surface, rather 
than attack, was found several cases. 
For instance, crystalline quartz showed 
definite swelling after two weeks 
degrees acid solution (pH 4.1). 
Opal-like quartz, form silica 
(SiO:)—showed swelling nearly 
fringe light and continued 


(Continued Page 12) 


COATING, WRAPPING RECONDITIONING 


HOT DOPE 


Straight from the Kettle 


PIPE PROTECTION 


Boyd Mayes 


Got long confab recently 
with one our top men, mainly 
about old times and how come 
long way together. He’s been 
the job around years. worked 
around the point telling about 
how competitor had been offering 
him job and sort 
camping his trail about the 
proposition until found 
meet the “traffic.” This 
man, like most our skilled crafts- 
men, pretty well aware the 
fact that pipe conditioning outfits 
these days hatch out fast but that 
their mortality rate high 
especially the shingle they hang 
lot bigger than the bin 
eating out of. can tell 
you was mighty pleased about 
man’s attitude. After all know 
from East Texas piney-woods 
experience, that it’s pretty hard 
smoke coon out well-stocked 
hole! 
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Hot Dip Galvanizing 
Folder Published 


“Recommendations for the Proper 
Preparation Materials Hot 
Dip Galvanizing,” four-page, 11- 
inch folder, has just been published 
the American Hot Dip Galvanizers As- 
sociation, Inc. The folder illustrates and 
discusses the proper design and fabrica- 
tion wide variety products prior 
hot dip galvanizing. The new folder 
available free from the Association 
offices, 1507 First National Bank 
Bldg., Pittsburgh 22, Pa. 


Minute Corrosion— 


(Continued from Page 11) 


tween and 11, however, the 
swelling changed rapidly attack 
fringes. Although brass was at- 
tacked strongly acid 
alkaline solutions, there was slight in- 
dication swelling the more nearly 
neutral solutions. Such apparent swell- 
ing could perhaps caused the for- 
mation layer insoluble salt hav- 
ing greater volume than the metal from 
which was formed. the metals 
studied, only platinum showed de- 
tectable dimensional change under the 
laboratory conditions. The three types 
porcelain enamels studied varied 
widely their chemical inertness in- 
dicated the test. 


NACE’s 10th Annual Conference and 
Exhibition will held Kansas City 


March 15-19, 1954. 


CORROSION—-NATIONAL ASSOCIATION 


Continuous Record Changes Weight 
Electromechanically Made Device* 


ANALYTICAL balance recently 
developed the National Bureau 
Standards automatically makes con- 
tinuous record changes weight, fol- 
lowing even rapid changes with good 
accuracy. Developed Floyd Mauer 
the NBS mineral products laboratory, 
the new instrument being used the 
bureau record changes weight 
samples complex minerals during 
thermal decomposition. Because com- 
bines versatility and convenience with 
low cost, the device suitable for many 
other laboratory applications requiring 
The NBS instrument uses conven- 
tional laboratory balance modified 
that changes weight are balanced 
adjustment of a magnetizing current. 
The balancing force results from the in- 
teraction the magnetic field sole- 
noid (coil wire) with the field 
permanent bar magnet suspended, in- 
side the solenoid, from one side the 
halance. Automatic balancing achieved 
means of:a photoelectric sensing ar- 
rangement which beam light 
reflected dual phototube from 
mirror mounted the balance beam. 
The two sections the phototube are 
connected bridge circuit, the output 
which amplified and applied the 
solenoid. Any change weight tend- 
ing produce unbalance promptly 
counteracted whatever change 
solenoid current needed maintain 
balance (within small fraction 
division the balance scale). elec- 
tronic damping circuit eliminates oscil- 
lations and enables the electrical output 
the instrument faithfully follow 
very rapid changes weight. 

The record weight changes ob- 
tained connecting resistor series 
with the solenoid and applying the volt- 
age developed across this resistor 
commercial recording potentiometer 
the strip-chart type. Since the balancing 
force exerted the magnet directly 
proportional the current through the 
solenoid, the weight scale linear and 
the recorder easily made read di- 
rectly milligrams. substituting 
different dropping resistor, 
magnet, both, full scale ranges 
gram are obtained. For ranges 100 
milligrams more, accuracy better 
than percent full scale. 

The electronic circuitry the balance 
quite simple. addition the photo- 
tube, the entire tube complement con- 
sists two twin-triode amplifiers, 
power-supply rectifier and three voltage 
regulators. When the two sections 
the phototube are equally illuminated, 
the output the bridge circuit which 
they are connected zero. Any move- 
ment the balance beam results 
bridge output voltage that propor- 
tional the departure the beam from 
its equilibrium position. 

this voltage amplified and applied 
the solenoid without any provision 
for damping, the balance tends oscil- 
late around the equilibrium position. 
eliminate this oscillation both magnetic 


* From information supplied by National Bu- 
reau of Standards, Washington, D. C. 


CORROSION ENGINEERS 


Figure 1—Close-up the modified laboratory 
balance that the heart the recording instru. 
ment. the work for which the new instrument 
being used the bureau, specimens are 
pended from the left-hand balance tray 
small electric furnace under the table that sup. 
ports the balance. While the specimen being 
heated, its weight recorded 


Figure 2—Diagram showing how the NBS 

ance used record changes the weight 

mineral sample the same chart with its 
differential temperature curve. 


and viscous damping were tried success- 
fully, but simple modification the 
electronic circuit provide velocity 
damping proved far more convenient. 
This velocity-damping circuit, type 
commonly used servo systems, senses 
the rate which the unbalance signal 
changing (this rate proportional 
the velocity the balance beam) and 
applies the solenoid component 
current that proportional this rate. 
This current phased oppose 
the motion the beam. The result 
braking force, proportional the 
velocity the beam, that can 
justed eliminate the tendency the 
beam oscillate. When the damping 
control properly adjusted, abrupt 
change weight great gram 
can recorded seconds without 
excessive hunting. 

The balance has been used 
reau provide thermochemical data for 
study the kinetics the 
tion reaction kaolins. This weighing 
technique has proved ideally suited 
the automatic recording both 
change and differential temperature 


(Continued Page 13) 
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NACE NEWS 


Complete Information Given 
Cathodic Protection Short Course 


Theory and practice corrosion will 
discussed the Short Course 
University October 12-16. 
The National Association Corrosion 
Engineers co-sponsoring the course 
and all instructors are active members 
NACE. 

Co-ordinator for the course Profes- 
sor Ray Wainwright, associate profes- 
sor electrical engineering the uni- 
versity. Speaker for the banquet 
held October the Urbana-Lincoln 
hotel will Robert Mears, manager 
tories the United States Steel Corp. 
His address titled: “The Next Fifty 
Years.” 

Instructors for the course will be: 
Norman Hackerman, professor chem- 
istry and director the Corrosion Re- 
search Laboratory, the University 
Texas; Ray Wainwright, associate 
professor electrical engineering 
the University Illinois; Lyle Shep- 
pard, corrosion research engineer, the 
Shell Pipe Line Corp.; Mathew 
Markle, chief gas engineer, the Public 
Service Division, Commonwealth Edi- 
son Co.; Marshall Parker, consult- 
ing corrosion engineer and owner the 
Cormit Engineering Corp. and Harold 
Hayward, associate professor 
electrical engineering; director, meas- 
urement program, Engineering Experi- 
ment Station, University 

Attendance the course will 
limited persons. Cost will 
$47.50, payable the university. This 
includes fee $37.50 for lectures, 
laboratories and demonstrations and 
charge $10 for five luncheons and 
the banquet. also 
notes from the lectures and notebook 
hold them. 


Reservations for Rooms 

Reservations for hotel accommoda- 
tions must made advance. Blocks 
hotels motels starting Sunday 
evening (Oct. 11) and ending Thursday 
evening Friday afternoon (Oct. 15- 
16). Single room prices will range from 
per person; double occupancy, 
and up. Good rooms accommodating 
four five persons the room are 
available new motel for about 
per person. 

Short Course lectures will 
minutes. Unoccupied hours are intended 
tor conferences, discussions and inspec- 
tion trips desired. 

Arrangements for 
been made with special cafe the 
Illini Union, the campus, meals 
Friday. Admission these 
will ticket only. 

NACE will have representative pres- 
ent throughout the course take mem- 
berships. membership costs $7.50 and 
year’s subscription Cor- 
NACE monthly publication. 
Further information the course may 
obtained writing Ray Wain- 
Wright, Electrical Engineering Depart- 
ment, University Urbana, 
showing subject and 
time class meeting follows: 


Tentative Program 


Monday, October 

9-11 Registration 

11-11:50 Address Welcome 

1-2 Principles Electrochemistry 
for Corrosion Engineers. Instructor, 
Norman Hackerman, topic: Basic 
Electrochemistry. 

3-5 Electric Circuit The- 
ory. Instructor, Ray Wainwright, 
lecture. 


Tuesday, October 

8-9 Corrosion Engineering. Instruc- 
tor Lyle Sheppard, topic: Materials. 

9-10 Economics and Management 
Protection. Instructor, Ray Wain- 
wright, topic: Mathematics Finance. 

10-11 Design and Application 
Cathodic 
structor, Marshall Parker, topic: 
Rectifiers and Ground Beds. 

1-2 Principles Electrochemistry 
for Corrosion Engineers. Instructor, 
Norman topic: Basic 
Electrochemistry. 

2-3 Instruments and Measurement 
Techniques for Corrosion and Ca- 
thodic Protection. Instructor 
Hayward, topic: Basic Theory. 

3-4 Laboratory. Instructors, Ray 
Wainwright, Hayward and 
Staff, topic: Field Testing Practices. 


Wednesday, October 

8-9 Corrosion Engineering. Instruc- 
tor, Lyle Sheppard, topic: Coat- 
ings. 

9-10 Economics and Management 
Problems Corrosion and Cathodic 
Protection. Instructor, Ray Wain- 
wright, topic: Mathematics Finance. 

10-11 Design and Application Ca- 
thodic Protection Systems. Instruc- 
tor, Marshall Parker, topic: Recti- 
fiers and Ground Beds. 

1-2 Principles Electrochemistry 
for Corrosion Engineers. Instructor, 
Norman topic: Basic 
Electrochemistry. 

2-3 Instruments and Measurement 
Techniques for Corrosion and Ca- 
thodic Protection. Instructor, 
Hayward, topic: Basic Theory. 

3-4 Laboratory. Instructors, Ray 
Wainwright, Hayward and 
Staff, topic: Field Testing Practices. 


Thursday, October 

8-9 Corrosion Engineering. Instruc- 
tor, Lyle Sheppard, topic: Tests 

9-10 Economics and Management 
Problems Corrosion and Cathodic 
Protection. Instructor, Ray Wain- 
wright, topic: Economic Analysis 
Cathodic Protection Systems. 

10-11 Design and Application 
Cathodic Protection Systems. Instruc- 
tor, Marshall Parker, topic: Sac- 
rificial Anode Systems. 

1-2 Principles Electrochemistry 
for Corrosion Engineers. Instructor, 


Norman Hackerman, topic: Polariza- 
tion and Overvoltage. 

2-3 Instruments and Measurement 
Techniques for Corrosion and Ca- 
thodic Protection. Instructor, 
Hayward, topic: Survey Corrosion 
Instruments. 

3-4 Laboratory. Instructors Ray 
Staff, topic: Field Testing Practives. 

Banquet. 


Friday, October 

8-9 Corrosion Engineering. Instruc- 
tor, Lyle Sheppard, topic: Plan- 
ning and Reports. 

9-10 Economics and Management 
Problems Corrosion and Cathodic 
Protection. Instructor, Mathew 
Markle, topic: Personnel and Organi- 
zation; Management Selling. 

10-11 Design and Application 
Cathodic Protection Systems. Instruc- 
tor, Marshall Parker, topic: Sac- 
rificial Anode Systems. 

1-2 Instruments and Measurement 
Techniques for Corrosion 
thodic Protection. Instructor, 
Hayward, topic: Techniques Ca- 
thodic Protection Testing. 

2-4 Round Table Discussion 
staff instructors. 


Continuous Record— 
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curves single chart and has made 
possible obtain large amounts 
needed data with minimum atten- 
tion from laboratory personnel. 

example potential application 
the NBS recording balance the 
drying cotton fibers, other mois- 
ture absorbent material, constant 
weight. commercial manufacturer 
instruments has already indicated in- 
terest constructing model the 
NBS instrument tailored this particu- 
lar use. Another contemplated use 
the study the high-temperature oxi- 
dation resistance certain the cer- 
mets that are now being tried 
bine blade materials. 


MANUSCRIPTS 
approved 


for Publication 
CORROSION 


Fundamental Concepts Electrode Potentials 

Corrosion Aqueous Solutions Elevated 
Temperatures and Pressures Beck 
and Fontana. 

All-Plastic Materials Construction for Cor- 
rosive Environments Huscher. 

Corrosion Resistance Beryllium Copper—A 

Filiform Corrosion Van Loo, Laider- 
man and Bruhn. 

Cathodic Protection Active Ships Sea Water 
Christie and Greenblatt. 

Accelerating Effect Decreasing Temperature 
Corrosion Glycol Solutions Caplan 
and Cohen. 

Electrical Treatment Boiler Feed Waters 
Wilkinson. 
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CORROSION—NATIONAL ASSOCIATION CORROSION ENGINEERS 


Isotope Products Limited, Box 127, Oak- 
ville, Ont., Canada has published list 
isotopes, their half-life, the type radi- 
ation produced, and what the isotopes 
are used for. For corrosion research, 
iridium 192 used. has half life 
days. Cobalt used for oil pipe 
line tracing. has half life 5.3 
years. The isotope with the shortest half 
life polomium 212, two and one-half 
millionths second. The longest lived 
isotope uranium 238 with half life 
50,000,000 years. 


Lamar Pipe and Tile Co., 2416 Hess 
St., Saginaw, Mich. has developed 
novel method laying pipe underground 
without disturbing the surface. The new, 
“Tunneliner” pipe made short, pre- 
cast, elliptical sections with ratio 
length width permitting one section 
passed through the portion 
underground sewer already tunneled. 
The installation process requires less 
earth removal than with methods 
and fewer one-the-job laborers are 
needed. Only simple standard skills are 
required and less installation equipment 
necessary. The finished sewer 
stronger and has slightly larger ca- 
pacity than built with circular pipe 
the same nominal diameter. Financial 
control Lamar Pipe and Tile Co. has 
been recently acquired American- 
Marietta Co., Chicago, 

Bakelite Company, division Union 
Carbide and Carbon Corp., 260 Madison 
Ave., New York, has announced 
plans for what calls the “largest single 
expansion program the entire history 
the plastics Completion 
three new plants 1955 will double 
present polyethylene production, 
bringing total annual production 
Bakelite polyethylene over 250,000,- 
000 pounds. The plants will located 
near major gas supplies Texas and 
California, since they depend solely 
gas for their chemical raw materials. 

The American Agile Corp., Box 168, 
Bedford, Ohio, has developed tanks for 
processing corrosive substances. The 
tanks are fabricated throughout from 
unplasticized polyvinyl chloride, 
moplastic material used industrial ap- 
plications where corrosion presents 
major problem. The tanks are mainly 
welded construction, entirely self- 
supporting and offer resistance cor- 
rosion the interior well the ex- 
terior the tank. Resistant most 
mineral acids, alkalies, inorganic salts and 
large number organic compounds 
temperatures 170° F., they are 
built customer’s specifications. They 
are light weight with good structural 
strength. 

United Chromium, Inc., 100 42nd St., 
New York, has developed “Ucilon 
454,” air-drying modified vinyl coat- 
ing that provides film three five 
times thicker than conventional air- 
drying vinyls. The product 
duced the National Association 
Corrosion Engineers 1953 Conference 
and Exhibition. The coating resists acids, 
alkalies, salts, water, and especially 


recommended protect equipment 
against petroleum and its derivatives. 
The product has good adhesive qual- 
ities and some cases can applied 
directly over rusted and scaled surfaces. 

Monsanto Chemical Company plan- 
ning multi-million dollar facilities for 
the production isocyanates, accord- 
tian, vice president and general manager 
the company’s phosphate division. Mr. 
Christian pointed out that the steadily 
increasing number marketable prod- 
ucts which isocyanates are essen- 
tial component, was major influence 
the decision construct the new 
plant facilities. 

“Fogitron,” system for controlling air 
pollution being marketed Saran 
Lined Pipe Co., 2415 Burdette Ave., 
Ferndale (Detroit 20), Mich. The com- 
pany says the equipment based the 
discovery that water 
finely divided (as fog) then, suit- 
ably designed scrubbing tower, this 
water possesses the ability “wet” air 
contaminants. High liquid pressures are 
used handling gases, aerosols, fumes, 
sub-micron dusts, non-water solubles and 
inflammable dusts. Low liquid pressures 
are for chemical sprays, dusts over 
microns, heat transfer 
stated. 

The Conneaut Rubber Plastics Co., 
Tallmadge, Ohio, has issued new bul- 
letin, CR-53, Custom Ex- 
trusions.” The four-page, two-color 
bulletin describes detail the plastics 
compounding and extruding service 
made for the manufacturing and fabri- 
cating industries. Information also in- 
cluded the physical, chemical and 
polyethyl- 
enes and vinyls and how these plastics 
are specially compounded obtain 
wide range properties. 

“Facts You Shold Know About Plastic 
Pipe” the title 8-page brochure 
published Waljohn Plastics, Inc., 437 
describe the firm’s Tenite II, polyeth- 
lene, polyvinyl chloride and other plas- 
tics. The brochure lists uses for their 
pipe, crude oil lines, salt water lines, 
natural gas lines and many other in- 
stallations production, refining and 
distribution petroleum products and 
the company maintains excellent 
for combatting corrosion problems and 
paraffin deposits. the chemical in- 
dustry, the pipe will handle many types 
corrosive liquids, gases, chemical and 
air lines. may used also elec- 
trical conduit where corrosive gases may 
destroy metal conduit. Many other uses 
are given. 

Connecticut Coatings, Inc., Put- 
nam Ave., Greenwich, Conn., adver- 
tising surface coating “formulated 
provide maximum chemical resistance 
many the corrosive conditions found 
industry.” The easy-to-apply coatings 
are known epoxy-resin-base coatings. 
They are said have good adhesion, 
flexibility, chemical and solvent resist- 


ance, toughness and abrasion 
They may applied without primer 
ferrous and non-ferrous metals, wood, 
concrete and paper brush, dip 
spray. Principal uses are plant main. 
tenance and industrial finishes with 
many end use applications. 


Sub-Zero Products Co., Cincinnati 29, 
Ohio manufacture low temperature 
chilling machines designed especially for 
cold testing. Cubic capacity models 
ranges from 1.5 cubic feet, and 
—120° advantage the company 
claims for its model that occupies 
only 7.5 square feet floor space. Frost- 
clear observation windows, entrance 
ports and internal ilumination are pro- 
vided. 


Surveys, Inc., 219 Euclid Ave., Trenton 
ing anti-weld and anti-seize thread 
coating for temperatures 
The product used manufacturers 
jet engines, gas and steam turbines, 
Diesel engines and operators station- 
ary mobile units. said the prod- 
uct prevents frozen thread assemblies 
and does not suffer decomposition. 

Calgon, Inc., subsidiary Hagan Corp, 
Hagan Bldg., Pittsburgh, Pa., have pub- 
lished folder the use their prod- 
uct, product designed 
clean and “tone up” the zeolite resin 
bed commercial industrial water 
softeners. The product addition 
loosening iron deposits, silt other 
material that becomes trapped the 
softener bed also inhibits rust protect 
the metal contact with the salt 
tion, the announcement states. 

“Ospho,” metal primer applied 
directly over rusted surfaces, mant- 
factured The Rusticide Products Co, 
3125 Perkins Ave., Cleveland 14, 
stated that the primer causes 
oxide (rust), chemically change 
iron phosphate. When dry, rust action 
stopped and the subsequent paint 
ing attaches itself tightly that 
ture and oxygen cannot attack the 
the company maintained. 

Electrolysis, Corrosion 
Protection Testing, issued the 
can Gas Association, 420 
Ave., New York, March 1951 
available $1.50 copy. Text 
diagram descriptions are given elec 
trical instruments, high voltage 
inspection, locating faults buried 
several types meters, 
ment soils and water, the “Nipple 
and-Can” test for soil corrosivity. 
mercial catalog sections are included 
voltmeters, combination test sets, earth- 


resistivity meters, pipe locators, holiday 


detectors, reference electrodes other 
equipment. 

Unique New Stainless Alloy 
for the Oil and 
brochure available from Solar 
Co., 2200 Pacific Highway, San 
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(Continued from Page 14) 


12, Cal., describes stainless alloy expan- 
sion joints, stainless alloy portable gas 
turbine power plants from 500 
horsepower, high temperature ceramic 
coatings and stainless alloy shell mold 
castings. The hand-started gas turbines 
are used drive water pumps and elec- 
trical generators. 


Agilide Exhaust Ventilators, made en- 
tirely from unplasticized polyvinyl chlo- 
ride are resistant most corrosive 
vapors including nitrous. The fans, sup- 
plied capacities from 250 1670 cfm 
are fully welded construction, come 
with motor and 
for incorporation into new existing 
Complete specifications are 
available from American Agile Corp., 
168, Bedford, Ohio. 

Cambridge Applied Research, Inc., 
White Belmont 79, Mass. inde- 
industrial laboratory welcomes 
inquiries into its facilities and available 
services 

Pure Silicon—at $430 pound—a brittle, 
gray sparkling element with crystalline 
DuPont Nemours Co., Inc. The 
element finding increasing use 
transistors alternate germa- 
nium and rectifiers alternate 
some cases silicon supe- 
rior germanium transistors espe- 
cially where temperatures more than 
170 degrees are involved. The superior 
heat resistance silicon expected 
improve the efficiency rectifiers and 
effect other improvements 

Teflon now being molded varying 
wall thicknesses, tapers and undercuts 
formerly thought impossible Sparta 
Treat Co., Plastics Division, East 
Ohio. Production molded dia- 
phragms, washers, discs, seals and cups 
are being produced. 

Improved glass fiber translucent 
building panel being made Inter- 
national Glass Corp., Puente, Cal. The 
new building sheet contains over per- 
cent glass fibers. 

Carpenter Stainless No. (Type 433) 
described detail folder now avail- 
able steel users from Carpenter Steel 
Reading, Pa. The stainless, which 
has excellent corrosion resistance, high 
resistance scaling conditions, and low 
annealing temperature, besides other de- 
sirable characteristics, recommended 
replace 18-8, now restricted gov- 
ernment regulations. 

Stainless Bars, 28-page booklet avail- 
able request from Allegheny Lud- 
lum Steel Corp., Oliver Bldg., Pittsburgh 
22, Pa. covers technical data*on stain- 
less bars available from Allegheny. 
Information includes analyses and prop- 
erties, corrosion resistance steels 
various media, machining data, sug- 
gested applications, fabrication proper- 
and techniques and other useful in- 
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NACE NEWS 


ETHYL BENZENE REACTORS 
LINED WITH CORROSION- 
RESISTANT SARAN RUBBER 


Another example how SARAN RUBBER 
tank lining helps cut cost handling, 
storing transporting corrosives 


The ethyl benzene reactors pictured here 
have saran rubber lining under one 


course chemical brick. The reactors 


handle ethyl benzene, higher ben- 
zenes, benzene and .3% hydrochloric 
acid. They have been service for over 
three years without appreciable effect 
the saran rubber lining spite the 


fact that they operate temperature 
110° 


Saran rubber’s high degree chemical 


and abrasive resistance makes the ideal 
lining for tank cars, storage tanks, tank 
trailers, processing tanks and other equip- 


Saran Lined Pipe Company 
2415 Burdette Avenue, Ferndale, Michigan 
Please send your catalog Saran 
Rubber Tank Lining and Saran Rubber 
Molding Stocks. 
Title 
Company. 
City State 


you can depend DOW PLASTICS 


ment handling corrosive acids, solvents, 


and other chemicals. 

Saran rubber lining can applied easily 
and economically experienced saran 
rubber applicators located strategically 
throughout the country. will glad 
advise you where and how saran 
rubber lining can applied your best 
advantage. Get touch with your nearest 
Saran Lined Pipe Company office write 
direct The Saran Lined Pipe Company, 
2415 Burdette Avenue, Mich- 
igan. Offices New York Boston Pitts- 
burgh Tulsa Philadelphia Chicago 
Portland Indianapolis San Francisco 
Houston Denver Los Angeles Seattle 
Montreal. 


RELATED PRODUCTS 


Saran rubber stoppers, 
diaphragms, various-sized moldings for 
valves, instruments, etc. 

Saran lined steel pipe—corrosion-resistant 
pipe that gives long-term operation with 
minimum maintenance costs. 
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(Continued from Page 15) 


Beryllium-Copper jaw inserts are pro- 
vided light weight aluminum alloy, 
non-sparking pipe wrench made 
Ampco Metal Inc., Milwaukee, Wis. Its 
tensile strength comparable that 
steel tool. weighs from ounces 
for the 10-inch size only 128 ounces 
for the 36-inch size. Jaw inserts steel 
may. used also. 

Glass, Aluminum and porcelain enamel 
are being used extensively the con- 
struction the 455-room, 16-story 
Statler Hotel Hartford, Conn. The 
structure will resemble the United Na- 
tions building exteriorly. 

Alkali Aluminum cleaning compound 
that will not etch color aluminum 
yet will clean thoroughly spray 
wash has been perfected the Van 
Stratten Chemical Company. 
toxic and non-flammable material, the 
cleaner also said the company 
prevent rusting ferrous parts after 
washing. said safe for use 
zinc, brass, copper and bronze. The 
trade name Vantrol 5541. 

Structural Plastic doors and all plas- 
tic corrugated lining are used re- 
frigerated truck trailer developed 
Strick Company, Philadelphia. The new 
construction, besides having percent 
better thermal efficiency, makes weight 
saving 1000 pounds over conventional 


ASSOCIATION CORROSION ENGINEERS 


design, manufacturers say. polyester 
fiber glass laminate used The 
doors are molded one piece struc- 
tural plastic. 

Permadizing, technique whereby alu- 
minum may bonded various com- 
pounds rubber, synthetic rubber 
silicone, has been developed Still- 
man Rubber Co., 5811 Marilyn Ave., 
Culver City, Cal. Dimensional tolerances 
the company claims. The covered parts 
can made corrosion resistant. 

Electrical Circuits exposed corro- 
sives can protected new liquid- 
tight flexible conduit fitting developed 
The Thomas Betts Co., Elizabeth, 


RTS 200, rosin core solder available 
from Federated Metals Division, Amer- 
ican Smelting Ref. Co., 120 Broad- 
way, New York City described 
Bulletin 158. 
Rue Elston Co., 2397 University 
Ave., St. Paul, Minn. manufactures cool- 
ers for truck and truck trailer refriger- 
ated bodies using dry ice coolant. 
The units, powered the trucks’ elec- 
trical system, are controlled thermostat- 
ically maintain specified tempera- 
ture inside the body. The carbon dioxide 
exhausted the air. 

Lucoflex nameplates for machinery iden- 
tification, because their exceptional 
resistance corrosives retain their legi- 
bility over longer periods than some 


Install 


INSULATED GASKET UNION 


The Insulator You Have Been Searching For! 


Metal Metal Threads 


Perfect Electrical Insulation 


Will Not Break 


All Insulating Parts Compression 

Field Education Required 

Electrically and Pressure Tested 


metal nameplates, American Lucoflex, 
Inc., New York, asserts. 

Nukem Corrosion Proof Linings, 
booklet available from Nukem Prod. 
ucts Corp., Buffalo 20, Y., describes 
the company’s Koroseal, Nuran rubber 
neoprene and rubber linings and acid 
brick sheathings. Copies are available 
request. 


Nelsonite C3, impregnator designed 
stop leakage gases through 
castings available from Nelsonite 
Chemical Products, Inc., 900 Monroe 
Ave., W., Grand Rapids Mich, Its 
slow oxidation rate makes fine rust 
and corrosion preventive, the company 
says, 


For Zinc Dust, Too, It’s Federated First, 
bulletin issued Federated Metals 
Div., American Smelting Ref. Co, 
120 Broadway, describes the 
common applications dust 

Continuous Plastic coatings may ap- 
plied now such items flexible steel 
tubing, metal and paper jacketed tubing 
and other hard coat materials. Pyra- 
mid Plastics, Inc., 554 Polk St, 
Chicago Ill. says the coating does 
not reduce flexibility and the coating 
material will not penetrate small open- 
ings. 
Rust-Cutter, rust penetrating 
aerosol can James Kearney Corp, 
4236 Clayton Ave., St. Louis 10, Mo. 


Lindol HF, flame-resistant hydraulic 
fluid produced Chemical Division, 
Celanese Corp. America, 180 Madison 
Ave., New York, said by. the 
manufacturer inert the presence 
common metals and alloys. The ma- 
terial, phosphate, stable, odor- 
less and non-corrosive. 


Murphy Miller, Inc., 1326 South 
Michigan Ave., Chicago, manufac- 
turing test chamber with 
ture range from —130 degrees plus 
200 degrees and standard humidity 
cycle percent percent from 
plus degrees plus 185 degrees 
made with test spaces ranging 
from cubic feet. Test spaces are 
stainless steel with welded seams fitted 
with sleeved openings for 
introduction electrical leads, 
lic lines, etc, 


Swagelok Cap and Swagelok Plug have 
been added the line fittings made 
Crawford Fitting Co., 884 East 140 
St., Cleveland 10, Ohio. They are avail- 
able aluminum, steel, 
less steel and Monel. 

Cooper Alloy Foundry Company, 
side, through affiliation with 
Vanton Pump Corp., will extend its 
product line include plastic pumps, 
valves, accessories and fittings. 

Rectangular completely assembled 
glassed-steel fermentation vats are being 
supplied the brewery The 
Pfaudler Co., Rochester. The vais will 
replace conventional round vats 
vide more proceessing capacity the 
same space. 


DeVilbiss Company, Toledo has 
scheduled week-long tuition-free 


(Continued Page 18) 
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CATHODIC 
PROTECTION 
RECTIFIERS 


Prevent 


Pipelines—and other underground metal 
surfaces—are constantly subject de- 
structive galvanic corrosion. 


This condition occurs under all un- 
controlled circumstances, depending upon 
soil conductivity, moisture content, dis- 
solved oxygen content, temperatures, 
protective coatings, dissimilar metals, 
position other metallic structures, stray 
currents, etc. The way prevent this 
costly damage your underground 
equipment, counteract harmful gal- 
vanic action. G-E Cathodic Protection 
Rectifiers, part properly installed 
system, will just that. 


G-E Selenium Rectifier 


NACE NEWS 


ipeline 


HOW WORKS 


Engineers know corrosion occurs when 
one metal acts cathode, and another 
soil water. The metal which acts 
the anode slowly corrodes, pits, and 
eventually disintegrates. 


The G-E Cathodic Protection Rectifier 
makes your pipeline the cathode, thereby 
eliminating galvanic actions, shown 
the sketch above. 


FAST INSTALLATION 


The G-E Cathodic Protection Rectifier 
shipped completely assembled. 
bracket the unit permits mounting 
directly pole wall, and specially 
constructed foundations are not required. 
Connectors are designed for rapid in- 
stallation. 


LOW MAINTENANCE 


There are moving parts wear out 
the G-E Cathodic Protection Rectifier. 
Hermetically sealed, oil-immersed selen- 
ium rectifier stacks are long-lived. Oil 
cannot oxidize absorb moisture, and 
never has replaced. Access door 


CORPORATION 


OFFICES PRINCIPAL CITIES 


facilitates meter reading, and inspection 
the unit. Two spring clasps retain 
door, and hasp provided for padlock- 
ing. 


WITHSTANDS SEVERE WEATHER 


General Electric’s double-walled con- 
struction has been developed with- 
stand extreme variations weather 
conditions, most common where cathodic 
protection most essential. 


INFORMATION AVAILABLE 


Because conditions differ practically 
every installation, each cathodic protec- 
tion system should individually engi- 
neered assure complete protection. For 
further information the G-E Cathodic 
Protection Rectifier cathodic pro- 
tection systems, write today for litera- 
ture. 


steel 
does 
il, 
- 
j = 4 RY: 
Authorized Distributor GENERAL ELECTRIC Cathodic Protection Rectifiers 


ASSOCIATION CORROSION ENGINEERS 


NEW PRODUCTS 
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instruction industrial spray finish- 
ing methods for users deVilbiss equip- 
ment follows: July 13, August 17, 
September 14, October 12, November 
and December Persons who wish 
attend should write the company for 
reservations and more information. 

Unichrome 5300 Coatings, which can 
spray-applied produce single coat dry 
films cold vertical surfaces room 
are used protect equipment against 
acids, alkalies, salts, oxidizing agents 
and other corrosives. Special formula- 
tions which are odorless, tasteless and 
non-toxic can prepared. short bake 
350 degrees for special primer and 
coating are required. More information 
available from United Chromium, Inc., 
100 42nd St., New York 17, 

Banox, powdered rust inhibitor being 
added salt cubes brine systems 
reduce corrosion, according Calgon, 
Inc., Hagan Bldg., Pittsburgh 30, Pa. 
Reduction corrosion salt brines 
achieved tests, making damage less 
than that ordinarily suffered from tap 
water. The material used propor- 
tion one pound Banox 100 
pounds salt. 

Hagafilm, film-forming amine made 
Hagan Corp., Hagan Bldg., Pitts- 
burgh 30, Pa. described new 
emulsion for mixing with hot conden- 
sate, the material vaporizes with the 
steam and deposited very thin, 
non-wettable film all metal surfaces 
where condensation occurs, reducing 
condensate corrosion. The material 
safe use where contact steam used 
for cooking and sterilization. The com- 
pany also says Haga film will clean out 
old iron oxide deposits and protect the 
system during standby. 

Beryllium has had bad effects de- 
tectable x-ray survey among the 
workers the Beryllium Corp. Read- 
ing, Pa. report issued the Penn- 
sylvania Health Department the fifth 
chest x-ray survey the company’s 
employes showed cases disease 
attributed beryllium. Employes have 
been free from 
despite unavoidable exposure some 
dust the metal the air. Pure beryl- 
lium and certain compounds have been 
singled out toxic agents, but com- 
mercial beryllium alloys are generally 
conceded involve danger. 


Plastic Applicators, Inc., 9110 Katy Road 
and Rubber Applicators, Inc., 9112 Katy 
Road, Houston have issued joint bul- 
letin describing their services. The firms 
apply plastic and rubber coatings 
equipment for protection against corro- 
sion and abrasion. Vinyl, furan, poly- 
ethylene and rubber base coatings are 
applied. 

Sealtite, flexible, liquid-tight electrical 
wiring conduit product Amer- 
ican Metal Hose Branch, American 


Waterbury 20, Conn. The 
conduit, made zinc plated, interlocked 
steel strip, coated with extruded 


synthetic cover resistant corrosive 
fumes, oil, dirt, chemicals and moisture. 

Aluma-Flux, solder which manu- 
facturers, Essex Wire Corp. says makes 
possible soldering aluminum alloys 
without subsequent corrosion dis- 
tributed Insulation and Wires, Inc., 
3435 St. Louis Mo. 
The solder, effective all aluminum 
alloys except few with high silicon 
content, also can used join alumi- 
num other meals. The solder has 
been tested satisfactorily for soldering 
stainless steel, bare and galvanized car- 
bon steel, cast iron and other ferrous 
metals, well copper, brass and 
nickel. Joining unlike metals also ac- 
complished. Tests soldered joints 
aluminum showed corrosion after salt 
spray tests. Non-hydroscopic, the pow- 
dered flux can stored indefinitely. 

Boltaron 6200 PVC structural shapes, 
bolts and nuts, pipe and fittings, sheets 
and blocks are described folder 
issued Hartwell Son, Inc., 
Park Square Bldg., Boston, Mass. 
table shows resistance the material 
numerous corrosives. 

Alodine 1200 showed substantial supe- 
riority over chromic acid anodizing, con- 
ventional chromate treatment and Alo- 
dine 100 500-hour salt spray test 
conducted unpainted aluminum 24ST 
panels. American Chemical Paint Co., 
Ambler, Pa. describes the improved 
chemical forming amorphous 
mixed metallic oxide coating low die- 
lectric resistance uncoated 
can applied dipping, power 
washing with portable spray equip- 
ment. The three methods application 
meet specification 
the company says. recommended 
for coating wrought products that are 
partially and for coating casting and 
forging alloys whether not they are 
painted. 

Rite-Flo Proportioners deliver con- 
stant, predetermined quantity liquid 
into main line flow automatically ad- 
justed changed velocity and pressure, 
manufacturers say. Rite-Flo Engineer- 
ing Co., 607 North Eighth St., Shey- 
boygan, Wis. suggests the device, built 
fit standard pipe sizes six 
inches, useful for adding inhibitors 
flowing lines. 

Titanium tubing with only .0455- 
inch with wall thickness .00225-inch 
being drawn Superior Tube Co., 
Norristown, Pa. used for experi- 
mental work electrical, electronic and 
chemical laboratories. The company also 
produces other analyses tubing, 
from outside di- 
ameter. 

Titeflex, Inc., 500 Freylinghuysen Ave., 
Newark offers its Catalog No. 
200 which describes helically-corrugated 
flexible metal hose, fittings and assem- 
blies. Charts showing frictional losses 
versus flow rates are included. The 
methods used manufacturing the hose 
are described and illustrated 
merous photographs show uses the 
hose. 

Conley Plastic Corp., 321 Quincy, 
Tulsa, Okla. manufactures glass fiber 
reinforced polyester and epoxy fittings 


for the oil and chemical industries, 
2-inch coupling has bursting pressure 
psi with working pressure 
safety factor giving 250 psi. 


Varian Associates, San Carlos, Cal, 
producing Varian Model V-4300 High 
Resolution Nuclear Magnetic 
nance Spectrometers with which molec- 
ular structures are determined and 
Principally applicable compounds 
containing hydrogen and fluorine, the 
instrument can detect differences the 
nmr structural spectra isomers. Com- 
parisons with oscilloscope traces 
known compounds makes possible iden- 
tification the structures. 

Spring Packing Corp., 332 South Mich- 
igan Ave., Chicago describes 
Bulletin 125 new series cut-back 
asphaltic mastics with amorphous fil- 
lers. The coatings have useful tem- 
perature range from —40 plus 450 
degrees the company says and may 
applied damp surfaces. 

Beryllium copper alloys No. 10, and 
165 are supplied strip inches 
wide and thin .0005-inch toler- 
inch Industrial Div., American Silver 
Co., 36-07 Prince St., Flushing, 
The material used for corro- 
sion resistant bushings, bearings, 
valve and engine parts. 

Polyethylene globe and valves with 
discs are being manufactured 
Vanton Pump Corp., Empire State 
New York City. Recommended 
for working pressures psi and 
temperatures 150 degrees the Vani- 
lene valves are being made sizes from 
2-inch. Descriptive literature 
available. 

V2B, new high-hardness, non-galling 
stainless alloy has been developed 
Cooper Alloy Foundry Co., Hillside, 
for uses involving superior corro- 
sion The alloy, hardenable 
18-8 stainless steel, contains copper, 
molybdenum, silicon and very small 
amount beryllium. readily ma- 
chinable and may hardened 
low temperature heat treatment which 
produces distortion and light dis- 
coloration. Annealed, may welded 
using V2B rods. The alloy does not 
over-age elevated temperatures and 
may used steam applications and 
The company says hardened 
ceeds even Type 316 stainless resist- 
ance sulfuric, hydrochloric 
phoric acids and their supe- 
rior other hardenable grades 
sistance nitric acid but not quite 
equal Types 304 316. sug- 
gested for use valve discs, plug cocks, 
shaft sleeves, impellers, 
wearing rings, poppets, conveyor 
rollers, gear blanks and other parts. 


wrought form. 


Soiltest, Inc., 4522 North Chi- 


cago 39, Ill. has issued 72-page cat- 
alog describing and illustrating over 800 
items for engineering tests 
soils, concrete and bituminous 
terials. section covers 
ratus for chemical and tests 
soils. 
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PERSONALS 


vice-president and sales manager 
Kawecki Chemical Co., Inc., Boyertown, 
Pa. Before joining Kawecki, for the past 
years was associated with Faesy 
Besthoff, Inc., New York City. 


Donald Anderson, Attleboro Falls, 
Mass. been named New England 
representative Corp., 
manufacturers Sel-Rex selenium rec- 
tifiers and Sel-Rex Precious Metals, Inc., 
Belleville, 


Joseph Abeles has been appointed 


Robert Anderson, consulting metal- 
located 924 Mulberry Ave., 
San Antonio Texas. 


Edward Badeau, charge spe- 
cial publications section the Inter- 
Nickel Co., Inc., New York 
and magazine, died sud- 
denly from heart attack. 
had with Inco since April, 1929. 
John Moran, Jr., editor the Inco 
publication “Pen and Inco” 
has becn named succeed Mr. Badeau. 


Philip Blackburn, specialist petro- 
leum training with the Petroleum Ex- 
tension Service the University 
Texas, has been appointed Director 
Engineering and Field Activities for the 
American Association Oilwell Drill- 
ing Contractors. 

Arthur Brewer has returned Au- 
tomotive Rubber Co., Detroit after 
months’ service with the air force 
Lake Field Air Force Base near 
Phoenix, Ariz. Mr. Brewer, World 
War combat pilot, originally joined 
Arco the end the war. 


Howard Bunn was elected Vice- 
President Union Carbide and Carbon 
Corp., according Morse Dial, pres- 
ident. Mr. Bunn has been President 
Bakelite Co., division Union Car- 
bide and Carbon Corp. entered the 
Carbide organization 1922 sales- 
man. Another promotion went John 
Conway who was made assistant sales 
manager for industrial chemicals Car- 
bide and Carbon Corp. 


Buckley Byers, grandson the 

founder Byers Company, Pitts- 

burgh, has been named general man- 

ager wrought iron sales for the firm. 


Russel Caples has been elected presi- 
dent and director Anaconda Alu- 
minum Company, New York City. 


Dr. William Coblentz, retired Na- 
tional Bureau Standards physicist has 
received the second Annual Award 
the Society for Applied Spectroscopy 
recognition his pioneering work 
the field infrared spectroscopy. 
The Flintkote announces the ap- 
its Industrial Products Division 
Sales organization the Southern Divi- 
with headquarters New Orleans. 
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NACE NEWS 


HAS STOOD THE TEST TIME 
SOLVE CORROSION PROBLEMS 


Actual experiences like these 
show what TAPECOAT coal tar 
protection can for you. 


Use TAPECOAT combat cor- 
rosion above below ground. 
gathering lines, transmission 
lines, meter stations, compressor 
stations, distribution lines, pipe joints, bolt-type couplings, 
fittings, large bends, large diameter pipe, insulated lines, 
tanks, and other surfaces subject corrosion. 


Write for descriptive brochure and prices 


1521 Lyons Street, Evanston, Illinois 


ligh 
the 
om- 
q (Underground ) Inspectior of TA ‘dno sign of 
PR { aer 3 showed sig 
the TAPECOAT was removed 
The TAPECOAT Company 


ASSOCIATION CORROSION ENGINEERS 


NEW PRODUCTS 


(Continued from Page 16) 


instruction industrial spray finish- 
ing methods for users equip- 
ment follows: July 13, August 17, 
September 14, October 12, November 
and December Persons who wish 
attend should write the company for 
reservations and more information. 

Unichrome 5300 Coatings, which can 
spray-applied produce single coat dry 
films cold vertical surfaces room 
are used protect equipment against 
acids, alkalies, salts, oxidizing agents 
and other corrosives. Special formula- 
tions which are odorless, tasteless and 
non-toxic can prepared. short bake 
350 degrees for special primer and 
coating are required. More information 
available from United Chromium, Inc., 
100 42nd St., New York 17, 

Banox, powdered rust inhibitor being 
added salt cubes brine systems 
reduce corrosion, according Calgon, 
Hagan Bldg., Pittsburgh 30, Pa. 
Reduction corrosion salt brines 
achieved tests, making damage less 
than that ordinarily suffered from tap 
water. The material used propor- 
tion one pound Banox 100 
pounds salt. 

Hagafilm, film-forming amine made 
Hagan Corp., Hagan Bldg., Pitts- 
burgh 30, Pa. described new 
emulsion for mixing with hot conden- 
sate, the material vaporizes with the 
steam and deposited very thin, 
non-wettable film all metal surfaces 
where condensation occurs, reducing 
condensate corrosion. The material 
safe use where contact steam used 
for cooking and sterilization. The com- 
pany also says Haga film will clean out 
old iron oxide deposits and protect the 
system during standby. 

Beryllium has had bad effects de- 
tectable x-ray survey 
workers the Beryllium Corp. Read- 
ing, Pa. report issued the Penn- 
sylvania Health Department the fifth 
chest x-ray survey the company’s 
employes showed cases disease 
attributed beryllium. Employes have 
been free from beryllium poisoning 
despite unavoidable exposure some 
dust the metal the air. Pure beryl- 
lium and certain compounds have been 
singled out toxic agents, but com- 
mercial beryllium alloys are generally 
conceded involve danger. 


Plastic Applicators, Inc., 9110 Katy Road 
and Rubber Applicators, Inc., 9112 Katy 
Road, Houston have issued joint bul- 
letin describing their services. The firms 
apply plastic and rubber coatings 
equipment for protection against corro- 
sion and abrasion. Vinyl, furan, poly- 
ethylene and rubber base coatings are 
applied. 

Sealtite, flexible, liquid-tight electrical 
wiring conduit product Amer- 
ican Metal Hose Branch, American 
Brass Co., Waterbury 20, Conn. The 
conduit, made zinc plated, interlocked 
steel strip, coated with extruded 


synthetic cover resistant corrosive 
fumes, oil, dirt, chemicals and moisture. 

S-X Aluma-Flux, solder which manu- 
facturers, Essex Wire Corp. says makes 
possible soldering aluminum alloys 
without subsequent corrosion dis- 
tributed Insulation and Wires, Inc., 
3435 Ave., St. Louis Mo. 
The solder, effective all aluminum 
alloys except few with high silicon 
content, also can used join alumi- 
num other meals. The solder has 
been tested satisfactorily for soldering 
stainless steel, bare and galvanized car- 
bon steel, cast iron and other ferrous 
metals, well copper, brass and 
nickel. Joining unlike metals also ac- 
complished. Tests soldered joints 
aluminum showed corrosion after salt 
spray tests. Non-hydroscopic, the pow- 
dered flux can stored indefinitely. 

Boltaron 6200 PVC structural shapes, 
bolts and nuts, pipe and fittings, sheets 
and blocks are described folder 
issued Hartwell Son, Inc., 
Park Square Bldg., Boston, Mass. 
table shows resistance the material 
numerous corrosives. 

Alodine 1200 showed substantial supe- 
riority over chromic acid anodizing, con- 
ventional chromate treatment and Alo- 
dine 100 500-hour salt spray test 
conducted unpainted aluminum 24ST 
panels. American Chemical Paint Co., 
Ambler, Pa. describes the improved 
chemical forming amorphous 
mixed metallic oxide coating low die- 
lectric resistance uncoated aluminum. 
can applied dipping, power 
washing with portable spray equip- 
ment. The three methods application 
easily meet specification MIL-C-5541, 
the company says. recommended 
for coating wrought products that are 
partially and for coating casting and 
forging alloys whether not they are 
painted. 

Rite-Flo Proportioners deliver con- 
stant, predetermined quantity liquid 
into main line flow automatically ad- 
justed changed velocity and pressure, 
manufacturers say. Rite-Flo Engineer- 
ing Co., 607 North Shey- 
boygan, Wis. suggests the device, built 
fit standard pipe sizes six 
inches, useful for adding inhibitors 
flowing lines. 

Titanium tubing with only .0455- 
inch with wall thickness .00225-inch 
being drawn Superior Tube Co., 
Norristown, Pa. used for experi- 
mental work electrical, electronic and 
chemical laboratories, The company also 
produces other analyses tubing, 
from outside di- 
ameter. 

Titeflex, Inc., 500 Freylinghuysen Ave., 
Newark offers its Catalog No. 
200 which describes helically-corrugated 
flexible metal hose, fittings and assem- 
blies. Charts showing frictional losses 
versus flow rates are included. The 
methods used manufacturing the hose 
are described and illustrated 
merous photographs show uses the 
hose. 

Conley Plastic Corp., 321 Quincy, 
Tulsa, Okla. manufactures glass fiber 
reinforced polyester and epoxy fittings 
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for the oil and chemical industries, 
2-inch coupling has bursting pressure 
psi with working pressure 
safety factor giving 250 psi. 


Varian Associates, San Carlos, Cal, 
producing Varian Model V-4300 High 
Resolution Nuclear Magnetic 
nance Spectrometers with which molec- 
ular structures are determined and 
Principally applicable compounds 
containing hydrogen and fluorine, the 
instrument can detect differences the 
nmr structural spectra isomers. Com- 
parisons with oscilloscope traces 
known compounds makes possible iden- 
tification the structures. 


Spring Packing Corp., 332 South Mich- 
igan Ave., Chicago describes 
Bulletin 125 new series cut-back 
asphaltic mastics with amorphous 
lers. The coatings have useful tem- 
perature range from —40 plus 450 
degrees the company says and may 
applied damp surfaces. 

Beryllium copper alloys No. 10, and 
165 are supplied strip inches 
wide and thin .0005-inch toler- 
inch Industrial Div., American Silver 
Co., 36-07 Prince St., Flushing, 
The material used for corro- 
sion resistant bushings, bearings, pump, 
valve engine parts. 

Polyethylene globe and valves with 
polyethylene-polyisobutylene diapliragm 
discs are being the 
Vanton Pump Corp., Empire State 
Bldg., New York City. Recommended 
for working pressures psi and 
temperatures 150 degrees the Vani- 
lene valves are being made sizes from 
2-inch. Descriptive literature 
available. 

V2B, new high-hardness, non-galling 
stainless alloy has been developed 
Cooper Alloy Foundry Co., Hillside, 
for uses involving superior corro- 
sion resistance. The alloy, hardenable 
18-8 stainless steel, contains copper, 
molybdenum, silicon and very small 
amount beryllium. readily ma- 
chinable and may hardened 
low temperature heat treatment which 
produces distortion and light dis- 
coloration. Annealed, may welded 
using V2B rods. The alloy 
over-age elevated temperatures and 
may used steam applications and 
The company says hardened ex- 
ceeds even Type 316 stainless 
ance sulfuric, hydrochloric and phos- 
phoric acids and their salts. supe- 
rior other hardenable grades 
sistance nitric acid but not quite 
equal Types 304 316. sug- 
gested for use valve discs, plug cocks, 
shaft sleeves, impellers, 
wearing rings, poppets, conveyor links, 
rollers, gear blanks and other parts. 
may produced both cast and 
wrought form. 

Soiltest, Inc., 4522 North Ave., Chi- 
cago 39, Ill. has issued 72-page cat- 
alog describing and illustrating over 
items for engineering tests 
soils, concrete and bituminous 
terials. special section covers 
ratus for chemical and tests 
soils. 
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July, 1953 


PERSONALS 


Joseph Abeles has been appointed 
vice-president and sales manager 
Kawecki Chemical Co., Inc., Boyertown, 
Pa. Before joining Kawecki, for the past 
years was associated with Faesy 
Besthoff, Inc., New York City. 


Donald Anderson, Attleboro Falls, 
Mass. has been named New England 
representative for Bart-Messing Corp., 
manufacturers Sel-Rex selenium rec- 
and Sel-Rex Precious Metals, Inc., 

Robert Anderson, consulting metal- 
located 924 Mulberry Ave., 
San Antonio Texas. 


Edward Badeau, charge spe- 
cial publications section the Inter- 
Nickel Co., Inc., New York 
and tor Inco magazine, died sud- 
denly from heart attack. 
had with Inco since April, 1929. 
John Moran, Jr., editor the Inco 
publication “Pen and Inco” 
has becn named succeed Mr. Badeau. 
joined Inco 1946. 


Philip Blackburn, specialist petro- 
leum training with the Petroleum Ex- 
tension Service the University 
Texas, has been appointed Director 
Engineering and Field Activities for the 
American Association Oilwell 
ing Contractors. 

Arthur Brewer has returned Au- 
tomotive Rubber Co., Detroit after 
months’ service with the air force 
Lake Field Air Force Base near 
Phoenix, Ariz. Mr. Brewer, World 
War combat pilot, originally joined 
Arco the end the war. 


Howard Bunn was elected Vice- 
President Union Carbide and Carbon 
Corp., according Morse Dial, pres- 
ident. Mr. Bunn has been President 
Co., division Union Car- 
bide and Carbon Corp. entered the 
Carbide organization 1922 sales- 
man. Another promotion went John 
Conway who was made assistant sales 
manager for industrial chemicals Car- 
bide and Carbon Corp. 


Buckley Byers, grandson the 

founder Byers Company, Pitts- 

burgh, has been named general man- 

ager wrought iron sales for the firm. 


Russel Caples has been elected presi- 
dent and director Anaconda Alu- 
minum Company, New York City. 


Dr. William Coblentz, retired Na- 
tional Bureau Standards physicist has 
received the second Annual Award 
the Society for Applied Spectroscopy 
his pioneering work 
the field infrared spectroscopy. 


The Flintkote announces the ap- 
its Industrial Products Division 
sales organization the Southern Divi- 
with headquarters New Orleans. 
(Continued Page 21) 


NACE NEWS 


HAS STOOD THE TEST TIME 
SOLVE CORROSION PROBLEMS 


nderground) nsp 


Actual experiences like these 
show what TAPECOAT coal tar 
protection can for you. 


Use TAPECOAT combat cor- 
rosion above below ground. 
gathering lines, transmission 
lines, meter stations, compressor 
stations, distribution lines, pipe joints, bolt-type couplings, 
fittings, large bends, large diameter pipe, insulated lines, 
tanks, and other surfaces subject corrosion. 


Write for descriptive brochure and prices 


The TAPECOAT 


1521 Lyons Street, Evanston, Illinois 


ASSOCIATION CORROSION ENGINEERS 


Write for Rates, 1061 M & M Bldg. 
Houston 2, Texas 


Cathodic Protection 


ALL-CO 
CATHODIC PROTECTION 
Design Installation Surveys 

Equipment Supplies 
ALLEN CATHODIC 


PROTECTION CO. 
Box 386 Phone EDison 2081 
HARVEY, LOUISIANA 


Cathodic Protection Service 


Engineering - Installation - Surveys 
Material Supplies 


Everything in the Cathodic Protection Field from 
an Insulating Washer to a Turnkey Contract 
Installation 


4601 Stanford HOUSTON Phone 5171 


NEW ORLEANS 
1639 Robert St. 
Phone CH-8310 


TULSA 
310 Thompson Bidg. 
Phone 2-9857 


CORROSION RECTIFYING 


1506 ZORA ST. 7522 HOUSTON 


CATHODIC PROTECTION 
SURVEYS DESIGN INSTALLATION 
Pipe Lines Offshore Platforms 
Refinery Gasoline Plant Lines 
Municipal Systems Barges 


CORROSION SERVICE LIMITED 


Offers CANADA 


Complete Service Corrosion Engineering, 


Design and Installation of Cathodic Protection 


Systems. 
Resistivity and Electrolysis Surveys. 


Selection and Application Protective Coatings. 


Rectifiers Anodes Materials 
King St. East, Canada 


CATHODIC PROTECTION 


Surveys Engineering 
Installation Maintenance 


Electro Rust-Proofing Corp. 
(N. J.) 
BELLEVILLE NEW JERSEY 


Complete 
CATHODIC PROTECTION 


for special applications; water tanks 
and pipe lines. 


Cathodic Protective Systems 
Designed and Installed 


Coating and Laying Specifications; 
Corrosion Surveys; Consultation On 
All Types External Pipe Line Corrosion. 


Huddleston Engineering Co. 


Oklahoma 


CORROSION 


your shield against corrosion 


Cathodic Protection 


Again 1952, lead all 
Magnesium Anodes installed 


PROVEN EXPERIENCE 
Installation, Field Survey, Design 
RECTIFIER SYSTEMS GALVANIC ANODES 


CATHODIC PROTECTION 


Distributors and Contractors 
@ T. D. Williamson Casing Insulation 
@ Good-All Rectifiers @ Dow Magnesium 
Anodes @ National Graphite Anodes @ In- 
struments and Insulation @ Contract Anode 


Installations. 


Coatings and Linings 


CORROSION ENGINEERING 


and application chemical resistant 
linings and coatings 


Exhaust Systems Tank Trailers 


Storage, Plating and Pipe—Degreasers 
Pic es Tanks Filter Presses 
17760 Clarann Avenue 
MELVINDALE (Detroit) MICH. 


COMPLETE LINE 


The CEILCOTE Co. 


HARTMAN HANKS WALSH 


PAINTING COMPANY 
5078 Easton Ave. St. Louis 13, Mo. 
Cable APCO—Phone FOrest 6222 
SPECIAL COATINGS APPLICATORS 
Sandblasting Painting 


@ Perma-Skin Anti-Corrosion Vinyl Coatings 
Spring-Kote Corrosion Resistant Mastics 
@ Dum-Dum Masonoc - A Complete Spray 
Painting Service 


DIRECTORY 


TANKS, FLOORS, FUME DUCTS 
PROCESS EQUIPMENT 


PROTECTIVE 


-PROOF 
MATERIALS CONSTRUCTION SUPERVISION 


4832 RIDGE RO. 
CLEVELAND 8. OHIO 


Over 5400 Paid 
Readers Monthly 


Engineering Service 


DEUBER LABORATORIES 


Bacterial Corrosion Fungus Resistance Tests 
Soil Performance Tests of Coatings, Tapes, etc. 


Industrial Research 


114 East 32nd Street 
New York 16, N. Y. 


Telephone: 
LExington 2-3244 


CORROSION ENGINEERING 


SURVEYS DESIGNS SPECIFICATIONS 
Impartial Evaluation 
THE HINCHMAN 
CORPORATION 


Engineers 
Francis Palms Bidg., Detroit Mich. 


FRANCIS RINGER 
Consulting Corrosion Engineer 
Corrosion Tests and Surveys, Cathodic Pro- 


tection Design, Supervision of Installation, 
Personnel Training. 


Hampden Ave. Telephone 8-2863 
NARBERTH (Suburb. Phila.) PENNA. 


SMITH 
ENGINEERING CO. 


CONSULTING ENGINEERS 
CORROSION PROBLEMS 


Coulter Bldg. 
Ardmore, Pa. 


Midway 
2-9999 


Instruments 


INSTRUMENTS 


For the Corrosion Engineer 
Copper Sulfate Electrodes 
@ Resistivity Rod & Pipe Prod 
@ AC Bridges 
Current Potentiometer with 
Current Ranges 


COLLINS 


ANGLETON, TEXAS 


Pipe Coating and Wrapping 


SERVING ALL PIPELINES 
PIPELINE ASBESTOS FELT 
ade The Ruberoid Co. 

COAL TAR ENAMEL COATINGS 
FIELDJOINTERS 
Made American Coating Supply Co. 
Day 
DAY COMPANY 


1973 W. Gray Houston 19, Tex. 
Phone JU-2431 


Advertising this Directory costs about $1.25 thousand 


circulation states and foreign countries 
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Carl Dowling, South Amboy, 
has been named New Jersey represen- 
tative Bart-Messing Corp., Belleville, 

Garner has been named sales man- 
ager Tube-Kote, Inc., Houston, ap- 
plicators and manufacturers corrosion- 
resistant linings for tubular equipment. 
The announcement was made 
Heinen, president Tube- Kote, Inc. 
Mr. Garner member NACE and 
the Houston Engineers Club. His 
new post includes supervision sales 
Tube-Kote services dealing primarily 
with oi! and chemical firms. 


Sam Gewin has been appointed dis- 
trict manager the St. Louis office 
The Bristol Waterbury, Conn., 
manufacturers recording and control- 
ling instruments. 

Grubb has been appointed General 
superintendent the Huntington, 
Va., Works the International Nickel 


NEW 
OPPORTUNITY 


Have you least years industrial 
institutional experience the devel- 
opment and formulation rust pre- 
ventives, protective coatings, petro 
chemicals, wax and oil type hydro- 
carbons, corrosion inhibitors, etc.? 

Also the successful applicant will 
have creative approach research 
plus the ability stimulate co-workers. 

Starting salary open...the oppor- 
tunity for growth what you make it. 
Write phone Mr. Bingham. 
Expense paid interview not nearby. 


TRADE MARK 


DEARBORN CHEMICAL COMPANY 
Merchandise Mart Plaza, Chicago 54, 
Phone: WHitehall 4-3273 


Write for Rates, 1061 M & M Bldg. 
Houston 2, Texas 


Pipe Coating and Wrapping 


YOUR ADVERTISING 
this space 
goes over 5400 
readers monthly 


NACE NEWS 


Company, Inc., according an- 
nouncement Dr. Paul Merica, 
president the company. the same 
time, Flynn was named general 
superintendent Inco’s. Bayonne, 
Works succeed Mr. Grubb. Mr. Flynn 
was formerly assistant superintendent 
Mr. Grubb the Bayonne Works. 


Carter Horton, University Texas 
graduate and William Penland, 
University Texas and Rice Institute 
graduate have joined the corrosion en- 
gineering staff the Hinchman Corp., 
Detroit. Mr. Penland has had wide ex- 
perience the engineering and testing 
corrosion mitigation systems, espe- 
cially pipe line projects. John 
Michelson, Ohio University graduate, 
experienced metallurgical engineer, 
has joined the corrosion engineering 
staff also. 


John Keating has been named Pro- 
duction manager The Cooper Alloy 


Klein has been named treasurer 
and assistant secretary Ebasco Serv- 
ices, Inc., New York. 


Erhardt Koerper now works man- 
ager Ampco Metal, Inc., Milwaukee, 
Wis., according company announce- 
ment. will direct the company’s en- 
tire production activity. Ampco produces 
special copper-base alloys, principally 
“Ampco Metal,” series high alumi- 
num, high iron aluminum bronzes. 


Carl Odening, superintendent the 
Columbia, plant National Car- 
bon Company, division Union Car- 
bide and Carbon Corp. has been awarded 
the Alfred Sloan fellowship under 
the executive development program 
Massachusetts Institute Technology. 


James McLaughlin, vice president 
Union Carbide and Carbon Corp. 
died suddenly May his home 


New Rochelle. 


Anthony Miano has been appointed 

Standards Supervisor the Stainless 

Engineering Machine Works Div. 

has had years experience the field. 
e 


Herbert Miles has been appointed di- 
rector the Glidden Company’s Nubian 
Industrial Div., Midwest Region, was 
announced Duncan, vice pres- 
ident and general manager Glidden’s 
Paint and Varnish Div. Mr. Miles suc- 
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CORROSION DIRECTORY 


Testing 


South Florida Test Service 


INSPECTION TESTING RESEARCH 
ENGINEERS 
(Established 1931) 
Corrosion, weathering and sunlight tests. 
Four locations Southern Florida for inland, 


salt atmospheric, tidewater and total immer- 
sion exposure tests. 


7th St. MIAMI, FLORIDA 


POSITIONS WANTED 
and 
AVAILABLE 


@ Active and Junior NACE members may run 
without charge two consecutive advertise- 
ments annually under this heading, not 
over words set point text type. 

@ Firms seeking employees, regardless of 
NACE membership, may run an advertise- 
ment the same specifications in- 
definitely. 


@ Advertisements to other specifications will 
be charged for at standard rates. 


Positions Available 


Corrosion Engineers. Positions available 
for graduate electrical engineers 
equal. Previous field and design ex- 
perience corrosion mitigation systems 
required. Extensive travel involved. 
Salary open. The Hinchman Corp., En- 
gineers, Francis Palms Bldg., Detroit 
Mich. 


Sales Representatives for DEL Protec- 
tive Coatings. Protected territories avail- 
able qualified individuals com- 
panies. objection carrying non- 
competitive lines. Write David Long 
Corp., 220 East 42nd New York 


Corrosion Engineer—For laboratory 
work corrosion problems research 
and development nature. Infrequent 
travel. Chemical, electrical metallurgi- 
cal background preferred. $4-$6000 per 
annum, Central Jersey location. Reply 
Corrosion, Box 53-11. 


Corrosion metal- 
lurgical background. Sell metallizing 
and hardfacing equipment New Eng- 
land area for concern also equipped 
work. Right man will complete nu- 
cleus for fast growing plant. New England 
Hard Facing Co., 678 Brookline Ave., 
Brookline 46, Mass. 


Corrosion Engineer—Major oil company 
for chemical engineering 
graduate with 2-3 years oil production 
petroleum engineering experience for 
training corrosion engineer. Age and 
salary open. Will headquarter Hous- 
ton but must able travel. Reply 
giving full CORROSION, 


Box 53-12. 


Over 5400 Paid 
Readers Monthly 


Water and Steam 


WATER INC. 
Specializing Since 1927 


Water treatment for corrosion 
control buildings, boilers and 
air conditioning systems. 


Main Office—423 West 126 Street, NYC 
Offices Phila. and Wash., 
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WILKINSON 
LINE 
LOCATOR 


DESIGNED RIGHT 
BUILT RIGHT 


This 
precision 
instrument 
accurately 
spots 
every 
buried 
pipe and 
cable 


will 
indicate the 
depth too. 


This substantial carrying 
case supplied. 


The WILKINSON LINE LOCATOR 
provides low cost insurance against 
trouble. 


Its dependability recognized 
leading utilities everywhere. 


WILKINSON 


PRODUCTS COMPANY 


3987 Chevy Chase Drive 
PASADENA CALIFORNIA 


Tel. 0-4314 


PERSONALS 
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ceeds Chester Johnson, who will re- 
tire after directing the division for the 
past years. 

George Miller has been appointed 
president Bakelite Company, divi- 
sion Union Carbide and Carbon 
Corp. succeeds Bunn, vice- 
president Union Carbide, who now 
succeeds the late McLaughlin 
chairman Bakelite. 

Don Mitchell was elected chairman 
the board and Ward Zimmer was 
Products, Inc., was announced the 
Board Directors the company. 


Philip Moore, Albany House, Es- 
planade, Durban, Natal has been ap- 
pointed sales and service representative 
for Southern Africa William- 
son, Inc. Mr. Moore graduate 
Birmingham University and formerly 
was with Manchester Oil Refinery, Ltd. 

Carl Pottenger has been appointed 
assistant vice-president and Division 
Sales Manager Chemical Division 
Koppers Company, Inc. 


Tom Stott has been appointed vice- 
president the Harper Co., 
Morton Grove, according an- 
nouncement Harper, president 


UNIQUE 
ABOUT RUSTBOND PRIMER 


You can apply it right over & 

lightly wire brushed rusty, cor- 
roded steel—without sand- 
blasting, without expensive 
surface preparation. It is com- 
patible with vinyls and other 
corrosion-resistant finish coats. 


does flat surfaces. Paint film fail- 
ure on these edges is drastically 
reduced. e 


lt is, itself, a good acid and 
solvent resistant paint. Reduces 
undercutting corrosion when steel 
is exposed by physical damage. 


easy apply. Stir and brush 
on like ordinary paint. Only one 
required. 


ENGINEERS 
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the firm. will continue serye 
his capacity General Sales Man- 
ager. 

Dr. Bartlett Sutton has been named 
sales manager specialty products 
the Pigments Department headquarters 
Inc., Wilmington, Del. 

Charles Weiler has been appointed 
vice-president-in-charge industrial 
sulation with Earl Paint Corp., Utica, 
Y., manufacturers industrial mas- 
tics. has been associated with the 
firm sales engineering capacity since 
1948. 

Winkler has been appointed 
equipment sales manager Midwestern 
Engine Equipment Co., Inc., accord- 
Bost, vice-president and general man- 
ager the firm. came Midwest- 
ern from the Oliver Corp. when the 
equipment company acquired the Oliver 
Tractor line for the Southwest area. 


Arc Welding Reprint 


“The Inert-Gas-Shielded 
Welding Process,” lecture series pre- 
sented the Annual Meeting the 
American Welding Society, reprinted 
from The Welding Journal for 
and May, 1953 available reprint 
39th St., New York 18, The 
trated lectures describe the theory and 
technique the inert arc process and 
give practical information techniques, 


Rustbond Primer contains new vehicle 
which wets and acts rusty steel without 
forming water oxygen. Bond rusty 
steel increases with time. Not only 
further rusting checked, but part the 
original rust eliminated, too. 


Bulletin 150 describes 
some rigid tests made 
Rustbond Primer 
some the coun- 
try’s largest chemical 
plants. 
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1.1, 1.3, 1.6 


Report the Chemistry Research 
Board with the Report the Director 
the Chemical Research Laboratory 
for the Year 1950. Dept. Scientific and 
Industrial Research, His Majesty’s Sta- 
tionery Office (London), 1951, 104 pp. 

The main lines research present 
progress include corrosion metals; 
high polymers and plastics; 
niques; less common elements including 
radioactive metals; and purification 
organic compounds, particularly those 
derived from tar and those containing 
heavy carbon. The laboratory maintains 
close contact with academic chemistry, 
the various industries concerned, and 
other government organizations with 
common 


1.1, 1.6 


Proceedings the United Nations 
Scientific Conference the Conserva- 
tion and Utilization Resources. Vol. 
II. Mineral Resources 303 pages. 1951. 
Department Economics Affairs, United 
Nations, New York. 

Series papers and accompanying 
discussion, appearing under the follow- 
ing broad headings: Mineral Supplies 
and Their Measurement; The Outlook 
for Future Discovery, Increasing 
eral Resources Discovery; Conserva- 
tion Mining and Milling; Conserva- 
tion Manufacture; Conservation 


AER—Aeronautical Engineering Review, Institute 
of Aeronautical Sciences, Inc. 2 East 64th 
St., New York 21, N. Y. 

ALL—tThe Abstract Bulletin, Aluminum Laborato- 
ries, Ltd. P. O. Box 84, Kingston, Ontario. 

American Water Works Associ- 
ation, Amer. Water Works Assoc., 521 Fifth 
Ave., New York 17, 

BL—Current Technical Literature, Bell Telephone 
Laboratories, Inc., Murray Hill, N. J. 

BTR—Battelle Technical Review, Battelle Memo- 
rial Institute, 505 King Ave., Columbus 


Ohio. 
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NW 1, England. 
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Co. 330 42nd St., New York 18, 

GPC—General Petroleum Corp. of California, 2525 
East 37th St., Los Angeles 11, Calif. 

INCO—The International Nickel Co., Inc. Wall 
Street, New York 5, New York. 

IP—tnstitute of Petroleum. 26 Portland Place, 
London W#1, England. 

JSPS—Japan Society for the Promotion of Science, 
Address: Mr. Hayata Shigeno, Secretary, 
Committee of Preventing Corrosion, c/o 
Government Chemical Industrial Research 
Institute, 1-Chrome Nakameguro, Meguro-ku, 
Tokyo, Japan. 
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Corrosion Control; Conservation 
Substitution; and Inorganic Fertilizers 
Conservation. Selected papers are 
separately 


1.2 Importance 


1.2.2, 4.5.3, 6.2.1 

Cost and Benefits Conservation 
Cast Iron and Steel Pipelines Control 
Bruyn. “Proceedings the 
United Nations Scientific Conference 
the Conservation and Utilization Re- 
sources, Vol. II. Mineral Resources,” 
234-237, 240-244 (1951). 

Surveys soil conditions the Nether- 
lands. Data are presented total length 
and value existing water and gas 
mains the Netherlands. The Dutch 
Corrosion Committee’s specifications for 
pipe castings are described. Regarding 
testing soils for corrosiveness, 
chemical and physical examination pro- 
cedure outlined. Economic advantages 
high-grade protective coating over 
cheap coal-tar dip 
BTR. 


1.2.5 

Proc. Amer. Petroleum Inst., 31M, No. 
134 (1951). 

brief note the part which should 
played the corrosion engineer 
safety programme the oil industry.— 


MA. 


1.4 Bibliographies 


1.4, 1.6 

Punched Cards—Their Applications 
Science and Industry. Edited Robert 
Casey and James Perry. 506 pages, 
inches, cloth. 1951. Reinhold Pub- 
lishing Corp., 330 West 42nd St., New 
York, Per Copy. $10.00. 

The editors assume readers are un- 
acquainted with punch cards their 
uses and proceed from the 
the complex. Topical and author indices 
are included. Illustrated with diagrams 
and charts, use made easy the in- 
clusion specific case histories giving 
details working files using punched 
cards. Part III devoted general and 
fundamental considerations including sug- 
gestions coding, mathematical analy- 
sis coding systems, and expositions 
various problems related indexing, 
classification systems, transcription prob- 
lems and other factors. Part de- 
voted estimation the future 
possibilities punched cards. 
raphy uses and subject and author 
indices are included. 


TESTING 


2.3 Laboratory Methods and 
Tests 


2.3.9, 3.2.3, 3.8.4 

Adsorption Carbon Dioxide 
Nickel Single Crystal Using Radio- 
Chem. Physics, 19, No. 
1206, 1207 (1951). 

letter. Preliminary measurements 
carbon dioxide chemisorption small 
polycrystalline metal surfaces, using 
tracer, indicate irreversible adsorp- 


tion copper and nickel, reversible ad- 
sorption silver, and adsorption nickel 
exposure 400°C. Determination 
made the polished (111) face 
nickel single crystal showed measurable 
amounts carbon dioxide but the re- 
sults were not reproducible, apparently 
owing changing surface conditions 
arising from exposure air during 
counting. The tracer technique con- 
sidered suitable for gas chemisorption 
studies single crystals, though 
method which the surface not ex- 
posed air between measurements 
desirable. The technique used described 
and the apparatus 


2.4 Instrumentation 


2.4.2, 4.3.2, 5.3.1, 5.4.1 

Coatings Tester. Chem. Week, 68, No. 
23-24 (1951) Feb. 

The Bureau Standards’ new lab has 
automatic control all functions and 
the temperature and purity water 
within narrow limits, for accelerated 
durability tests exterior protective 
coatings. Enclosed one hood are six 
machines which use the enclosed carbon 
arc source light. aluminum 
drum holding exposure panels ro- 
tated around each arc once minute. Air 
circulated low velocity until the 
panels reach predetermined maximum 
temperature. Then ele- 
ment mounted one the panels turns 
the high speed blower, speeding 
the air flow and cooling the panels. 
Deionized water, controlled cycle 
clock, can sprayed the test panels 
for any portion their exposure period. 
The heart each machine time re- 
lay which turns off all functions the 
arc should cease operate for more than 
seconds. supplement the machines 
and permit correlation with actual 
weathering, the Bureau has built set 
exposure decks the roof the lab- 
oratory that will hold 3,000 test panels. 
—INCO. 


2.4.3, 1.3 

Development Nondestructive Mate- 
rials Testing. Parts I-II. (In German.) 
Chem. Ing. Tech., 23, 
33-38, 65-68 (1951) Jan. 28, Feb. 14. 

Part describes methods and equip- 
ment for the above developed 
fected recent years, including irradia- 
tion and magnetic methods. Domestic 
and foreign procedures and equipment 
are compared. Part deals with elec- 
trical, acoustic, thermal, and chemical 
processes. Tables, graphs, and diagrams 
are presented. 109 


2.4.3, 2.3.9 

New Methods for Non-Destructive 
ing Engineer, 36, 56-58 (1951) Oct. 

Discusses both old and new test methods 
the above. New methods such 
radioactive isotopes, painting the flaws, 
and xerographic radiography are explained 
and 


CORROSION 
PHENOMENA 


3.2 Forms 


3.2.2 

Experimental Investigation the 
Diffusion Electrolytic Hydrogen 


Applied Phys., 13-18 (1952) Jan. 

investigation was made iron 
nickel, cobalt, copper, zinc, silver, palla. 
dium, platinum, and lead. theory ex. 
plaining the general character the 


Hydrogen Embrittlement Steel: 
Standards Cire. 511, Sept. 24, 1951, 
Obtainable from Supt. Documents, 
Govt. Printing Office, Washington 

Based select bibliography nearly 
1200 references, 1949. Conclusion 
that the data the literature fail 
establish quantitative proof that hydro- 
gen the sole cause all the defects 
which have been attributed it, but 
well established that 
are adopted for maintaining the hydro- 
gen content minimum, certain de- 
fects can 


3.2.2, 6.2.3 

Effect Hydrogen the Deforma- 
tion and Fracture Iron and Steel 
Paper before World Metallurgical 
Congr., Detroit, Oct. 1951. Proc. 1st 
World Metallurgical Congress, ASM, 
(1951). 

Hydrogen introduced into iron and 
mild steel has little effect flow prop- 
erties, but found lower true 
fracture stress and strain. increases 
the transition temperature. The embrit- 
tlement disappears below 110°C re- 
appears reheating room npera- 
ture. The embrittlement rate 
sensitive disappearing very high rates 
being low very low rates, and having 
its maximum effect 
rates. Tables, graphs and references 


are 


3.2.3, 3.8.2 

The Flow Ions and Electrons 
Through Thin Aluminum Oxide Films. 
CHARLEsBy, Atomic Energy Research 
Establishment, Harwell, Berks (England). 
1951, 

This report studies the growth oxide 
layers aluminum and some 
electrical phenomena associated with the 
growth. Ultraviolet radiation known 
produce changes oxide thickness 
other metals, e.g., tantalum but 
the case aluminum the effect very 
small. However, ultraviolet 
does produce electrical changes 
film, and these changes which have 
been studied. allow the greatest de- 
gree control over the conditions 
growth, electrolytic anodization used. 
The main factors involved are the cur- 
rent through the film, the potential dif- 
ference applied, the film thickness 
time, and temperature. The mean field 
factor determining film growth. The 
capacity the condenser formed 
the insulating oxide layer between the 
metal and electrolyte also considered, 
since measure film thickness. 
The total current passing the 
film found consist the ion cur- 
rent which consists ions and 
builds the film, and the electron 
rent i—, which has appreciable 
manent effect and appears 
ated with impurities structural 


3.2.3, 3.8.4 
The Scaling Behavior Metals. 
James Waser. Los 
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New Combination 


INHIBITOR 


For lron and Tanks! 


ONE SIMPLE single product 
will clean wide variety residual materials from 
iron and steel tanks—and the same time protect 
the cleaned surfaces against rust and corrosion. 


PROVEN under actual working conditions, SOLVAY 
Nitrox combines the efficient cleaning action caus- 
tic soda with the long-established inhibiting action 
sodium nitrite. 


EASY-TO-USE, uniform composition and positive 
action, Nitrox fills long-standing need for single 
product replace the several materials previously 
used. This simplification lowers labor costs re- 
duces possibility error eliminates multiple op- 
erations and added equipment. 


LENGTHENS LIFE present Nitrox 
being successfully used remove residues from 
cargo tanks tankers* light oil service and pro- 
tect the insides these tanks from corrosion re- 


+ Calcium Chloride 
Cleaning Compounds 
+ Snowflake® Crystals 
Monochlorobenzene 


Soda Ash + Caustic Soda Chlorine Potassium Carbonate 
Sodium Bicarbonate . Ammonium Bicarbonate . 
Caustic Potash + Sodium Nitrite +» Ammonium Chloride 

Para-dichlorobenzene + Ortho-dichlorobenzene - 


turn trips. Nitrox can also used the cleaning 
and protection variety industrial containers 
such stationary tanks, drums and tank cars. 


CLEANS GIVES LONG-LIFE PROTEC- 
TION. Nitrox will remove many inedible oils, chlori- 
nated solvents, organics and similar stubborn, cling- 
ing substances. After cleaning, Nitrox leaves film 
the surface that protects against rust and 
corrosion. 

For Technical Service and information cost 
obligation, write your nearest Solvay office. 
*The use of Nitrox for tank ships and containers in Hydrocarbon 


service is covered by patents and license by Shell Development 
Company. 


SOLVAY PROCESS DIVISION 
ALLIED CHEMICAL DYE CORPORATION 


BRANCH SALES OFFICES: 


Boston * Charlotte * Chicago * Cincinnati * Cleveland * Detroit * Houston 
New Orleans * New York * Philadelphia * Pittsburgh * St. Louis * Syracuse 
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ASSOCIATION CORROSION ENGINEERS 


Lab. (No date) (AECU-1854; 
LADC-1080). 

extensive amount practical in- 
formation concerning the scaling met- 
als has been accumulated during the 
past fifty years. few the reasonable 
generalizations are given which have 
been derived from this information, to- 
gether with facts which appear 
anomalous. metal-scaling research, 
four definite scale-growth laws have been 
accepted. the order their decreas- 
ing frequency they are the parabolic, the 
linear, the logarithmitic, and the cubic 
laws. These laws are discussed inde- 
pendently. conclusion, the idea that 
the ratio the oxide-to-metal volume 
indicates whether scaling should take 
place one growth law another has 
proved only partially successful. 
Temperature and time have profound 
effects upon scaling but are not yet clearly 
understood.—NSA. 


3.2.3, 5.4.2, 5.9.4 

Oxide Films; Their Effect Tin 
Plate. National Lithog- 
rapher, 58, 36-37, 83-86 (1951) Aug. 

Causes oxide films and methods 
retarding the film treatment. Effects 
oxide coatings tin plate and meth- 
ods producing improved protective 
films that will compatible with the 
best 


3.2.3, 5.9.4, 3.4.6 

The Artificial Thickening the Oxide 
Film Aluminum Chemical Means: 
New Method Producing Protective 
Coatings Light Metals. (In Hungar- 
ian.) Domony. Aluminum (Buda- 
pest), No. 73-77 (1951). 

Theoretical and experimental data are 
given. The results corrosion tests 
showed that specimens treated with the 
M.B.V. process (which briefly de- 
scribed) suffered the least weight loss 
number highly corrosive sub- 
stances. references.—MA. 


3.2.3, 6.3.6, 4.3.3 

Corrosion Copper Powder: Recent 
Russian Research. Chem. Age, 65, 171- 
473 (1951) Oct. 

Reviews results published Russia 
between 1935 and 1950. Presence am- 
monium salts has been found 
particularly active factor copper cor- 
rosion, whether metal produced 
not, Details test procedure given. 
Presence moisture regarded in- 
dispensable factor atmospheric corro- 
sion. Film theory Kistyakovski, mech- 
anism atmospheric corrosion, forma- 
tion hydrophobic films metal sur- 
faces and results from wettability tests 
samples previously exposed corro- 
sion and then coated with soap are dis- 


3.3 Biological Effects 


3.3.2, 

Marine Fouling and Its Prevention. 
United States Naval Institute, Annapolis, 
Maryland. 400 pp. 10% illustrated. 
Per Copy, $10.00. 1952. 

Cost barnacles and other fouling 
organisms costs the Shipping In- 
dustry alone more 
yearly, The book details research done 
the Bureau Ships, Navy Depart- 
ment and Woods Hole Oceanographic 
Institution. The book recommended 
tors, ship yards, managers docks 


104a 


and piers, yacht owners, and manu- 
facturers marine construction materi- 
als and paints and any shore industries 
utilizing sea water for industrial pur- 
poses. one New England power sta- 
tion utilizing sea water, 266 tons 
marine shells have been removed from 
the salt water tunnel within single 
year. The book relates the early at- 
protection for ship bottoms. 1625, 
Britain issued patents for antifouling 
ship-bottom paint, but was not until 
over 200 years later that the first fairly 
successful preparation was formulated— 
copper sulfate yellow soap. Cost 
docking, scraping 
the superliner, United States, 
mated $75,000. More than decade 
ago, cost docking, scraping and paint- 
ing the bottom 18,000 ton ship was 
$4400. The price higher now. The 
Fouling and Ship Resistance. “Biology 
Fouling.” “Prevention Fouling” 
takes the physical chemistry com- 
pounds copper and mercury and their 
interaction with sea water, mechanisms 
release toxics from paints, charac- 
teristics anti-fouling coatings, the de- 
sign anti-fouling paints, fouling 
metallic surfaces, interaction anti-foul- 
ing paints and steel and other like topics. 


3.3.2, 5.4.8, 4.6.11 

Problems Corrosion and Marine 
Fouling. Peintures Pig- 
ments vernis, 27, No. 282-286 (1951). 

review methods testing and 
evaluating underwater paints. Electro- 
chemical phenomena are invoked ex- 
plain anomalous behavior; the practice 
quartering the underwater hull with 
different paints condemned. evalu- 
ate anti-fouling paint, statistical ex- 
amination results from immersed test 
first made, then the best paints are applied 
judgment made the basis exam- 
ination the entire hull; thus: the 
proportion surface occupied defi- 
nite fouling organisms, e.g., brown algae, 
green algae, zalaindae and serpulae, 
the exclusion other types; distribu- 
tion the named types; proportion 
surface denuded anti-fouling paint; 


3.4 Chemical Effects 


3.4.6, 3.5.3, 6.5 

Oxidation, Corrosion, and Wear 
Metals and Alloys, Tecnica 
industria (Buenos Aires), 29, 1367-1370 
(1951). 

very general note some forms 
oxidation, corrosion, and wear, including 
tables showing the effects corrosion 
aluminum and magnesium, copper, 
iron, nickel, and chromium 


3.5 Physical and Mechanical 
Effects 


3.5.8, 3.7.3, 8.9.3 

Report Investigations into the 
Stress-Corrosion Cracking Welded 
(Steel) Gas Mains. British Welding Re- 
search Association. Inst. Gas Engineers 
Copyright Pubn. No. 398, Nov., 1951, 
pp. 

The investigations were inconclusive 


regards the nature the 
agent (although was shown that am- 
monia must present for cracking 
occur), but the results justify the 
ommendation stress relieving. Some 
the specimens tested were sprayed 
with aluminum, nickel, Monel, and stain- 
less steel, others were coated with zinc 


3.5.8, 6.4.1, 3.8.4 

Aluminum-Magnesium Alloys. 
LEANU. Inst. Metals, 80, No. 
(1951). 

The attack aluminum and alumi- 
num-rich alloys, immersed 
chloride solution, tends become re- 
stricted limited area owing the 
autocatalytic nature the anodic reac- 
tion, homogeneous alloys, corrosion 
causes scattered pits which can increase 
either depth area; but the 
case alloys possessing path easy 
corrosion, the attack takes the form 
trenching and confined the tips 
the cracks formed. This latter type 
weakening, even though the actua! rate 
attackunit area may not very 
different the two instances. The na- 
ture the path easy corrosion 
unknown, but there evidence that 
sub-microscopic width. indica- 
tion has been found that, the case 
aluminum-magnesium alloys, consists 
the equilibrium second phase, 
experiments carried out aluminun- 
magnesium alloy, concluded 
that stress exerts influence during the 
first stages the process (the greater 
part the life), but that corrosion plays 
vital role during the final rapid crack- 
ing. 


3.5.9, 6.2.5 

Cast Heat Resistant Alloys the 21% 
Chromium-9% Nickel Type. 
CHARLES WILKs, AND JOHN 
American Society for Metals, 
Preprint 15, 1951, pages. 

Characteristics above alloys intended 
for 1200°-1600°F service are reported 
detail with data covering room-tempera- 
ture mechanical properties as-cast and 
after aging 1400° creep and creep- 
rupture properties from 1200° 1600° 
magnetic permeability after various 
thermal treatments; behavior hindered 
thermal contractions; resistance oxi- 
hardness variation with temperature; in- 
fluences thermal history structure; 
and miscellaneous 
such density, melting point, modulus 
elasticity, and coefficients thermal 
expansion. Comparisons with cast 26% 
chromium 12% nickel type) 
alloys show superior aged ductility with 
equivalent creep strength 
tory oxidation resistance 
—BLR. 


3.6 Electrochemical Effects 


3.6.2, 6.3.6 

Black Spots Brass. (In and 
German.) Paut Ducommun. 
925-927 (1951) Dec. 

Proposes explanation above phe- 


tion, corrosion results from the forma- 
tion small galvanic concentration cells 
wet spots between brass plates. De- 
scribes experiments verifying the 
retical 
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UNPLASTICIZED P.V.C. MADE FROM FIRESTONE EXON 402-A 


Unplasticized P.V.C. new material construction that highly resistant 

most corrosive elements. many industrial applications, has proven 
superior—less expensive—than customary metals. Check carefully the advantages 
Unplasticized P.V.C. Then, for detailed information how this new material 
construction can help you your business, consult Firestone Chemical Sales Division. 


Fume Ducts, Tank Liners, Similar 
Applications—Unplasticized P.V.C. 
made from Exon 402-A ideal for 
fume ducts and tank liners because 
highly resistant moisture, 
acids, oxygen, sunlight, aging and 
other corrosive elements. 


Call Space Basic Materials Show, 


Grand Central Palace, New York, 


June 15-19 corrosion problem 


your ptant industry. 


Storage storage 
corrosives, tanks made from Un- 
plasticized P.V.C. are perfect for 
indoor and outdoor installations. 
Their resistance corrosion and 
weather virtually eliminates main- 
tenance and replacement costs. 


Versatility—Unplasticized P.V.C. 
made from Exon 402-A can 
welded, sawed, sheared, stamped, 
milled, planed, drilled, embossed, 
rolled, punched, cemented. It’s eas- 
ily worked conventional metal 
and wood working equipment. 


is 

How does this new material 
construction fit into your 
Have your engineers consult 
the Firestone Chemical Sales 
Division proper applications 
Unplasticized P.V.C. made 
from Exon 402-A...or write: 


FIRESTONE PLASTICS COMPANY, DEPT. 
POTTSTOWN, PENNSYLVANIA 
Division Firestone Tire Rubber Co. 


2 
Chemical sales Division 
cells 
heo- 
IMPORTANT: Firestone supplies Exon 402-A only. This resin used many America’s leading fabricators Unplasticized P.V.C. end-products 


3.6.5, 6.2.2 

The Rate Solution and Solution 
Potentials Iron. (In Russian.) 
Chem. 
Khimii), 21, No. 83, 604-614 (1951) April. 

Rate solution and the solution po- 
tentials Armco iron and commercial 
roofing iron normal hydrochloric 
acid and sulfuric acid were determined. 
Data are discussed, tabulated, and charted. 


3.6.5, 6.3.11 

Potential-pH Diagram Silver. Elec- 
trochemical Behavior and Corrosion 
Silver. (In French.) 
“International Committee Electro- 
chemical Thermodynamics 
ics; Proceedings the 2nd Meeting” 
(Libreria Politecnica Cesare 
Taburini, Milan, Italy), 1951, 29-33.. 

The electrochemical 
gram the silver-water 
established function the and 
the potential. This diagram 
study the electrochemical be- 
havior silver and its compounds, and 
study the corrosion silver. 
Diagrams.—MR. 


3.6.5, 6.3.19 
Potential-pH Diagram Zinc. Elec- 


trochemical Behavior and Corrosion 
Zinc. (In French.) 
“International Committee Electrochem- 
ical Thermodynamics and Kinetics; Pro- 
ceedings the 2nd Meeting” (Libreria 
Cesare 
Milan, Italy), 1951, 34-41 

The Electrochemical 
grams the zinc-water and 
dioxide-water systems are established 
function the and potential. They 
are applied study the electrochem- 
ical behavior zinc and its compounds, 
and the study corrosion zinc. 
Includes diagrams.—BTR. 


3.6.5, 6.3.8 
Potential-pH Diagram Lead. Elec- 


trochemical Behavior and Corrosion 
Lead. Lead Batteries. (In 
PourBAIx, AND VAN 
RYSSELBERGHE. “International Committee 
Electrochemical Thermodynamics and 
Kinetics; Proceedings the 2nd Meet- 
ing” (Libreria Editrice Politecnica esare 
Taburini Milan, Italy), 1951, 15-28. 

The electrochemical 
grams the lead-water system, and 
the lead-carbon dioxide-water and lead- 
sulfate-water systems are established 
function and potential, These 
diagrams are applied study the 
electrochemical behavior lead and its 
compounds; the study corrosion, 
passivation, and passivity lead; and 
the study lead cells. Diagrams and 
graphs. 


3.6.8, 1.3 

Electrochem. Soc., 98, No. 11. 
(1951). 

The significance the concept 
over-potential the whole electrode 
process chemistry emphasized. Past 
work the subject reviewed, and 
brief suggestions are made for future 
work, 


3.6.8, 1.6 

trical Phenomena Macmillan 
Co., New York, 1951, 155-189. 

fundamental discussion, with exten- 
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sive references the literature. 142 ref- 


erences.—BTR. 


3.6.8, 3.8.2 

Investigations Local-Cell Models 
Regarding Current-Density Distribution 
and Modus Operandi (at Electrode Sur- 
faces), Based Upon Measurements 
55, No. 280-287 (1951). 

Investigations the relation between 
potential and current density elec- 
trodes solution electrolyte, carried 
out with apparatus comprising local-cell 
models the type described Jaenicke 
and Bonhoeffer [Z. physikal. Chem., 
193, Series 301 (1944)] lead the 
deduction that certain conclusions relat- 
ing the polarization 
platinum electrodes need revised. 
The author finds that, considerable 
concentration-polarization, limiting cur- 
rent can exist small cathodes and 
the boundary large platinized platinum 
cathodes. Also the current density 
large cathodes limited processes 
occurring the cathode boundaries. 
Recombination 
posited atoms form molecules 
occurs process the boundary re- 
gions. shown that Ohm’s law 
affords fair approximation the elec- 
trolytic processes taking place the 
local-cell type 


3.7 Metallurgical Effects 


Corrosion Fatigue Resistance Hol- 
low Axles Increased Pre-Imposed 
Compressive Stresses. BUHLER. 
statt Betrieb, 84, 464-466 (1951). 

The effect residual compressive 
stresses surface zone cylindrical 
steel parts upon their corrosion fatigue 
behavior studied. Experimental pro- 
cedure and results obtained solid 
rounds 0.34 carbon steel subjected 
various heat treatments given. Data 
stress distribution favorable for serv- 
ice under conditions involving corrosion 
fatigue produced suitable heat 
treatment hollow axles ref- 
erences, 


3.7.3, 3.5.8 

Influence Internal Stresses Re- 
sistance Alternating Stresses Under 
Corrosive Conditions. 
Corrosion-Ind., 26, No. 307, 141- 
144 (1951). 

Buhler shows experimentally that the 
introduction superficial compressive 
stresses into mild-steel test-pieces, 
quenching from below the transforma- 
tion temperature results improvement 
bending fatigue properties both nor- 
mal and corrosive atmospheres.—MA. 


3.7.4, 3.2.2 

Role Crystal Orientation the 
Oxidation Iron. GULBRANSEN 
AND RuKA. Westinghouse Re- 
search Laboratories, East Pittsburgh, Pa. 
Electrochem. Soc., 99, 360-367 (1952) 
Sept. 

The interface between metal and its 
oxide other corrosion films zone 
great interest the general phenom- 
ena protection metals, The system 
and its oxides considered 
this work. Experiments are made using 
the electron diffraction high temperature 
camera the oxidation single crys- 
tals iron. Definite orientation effects 
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are found between the metal and the 
oxide the oxidation carried 
slowly, for example, percent 
750°C high vacuum. Rapid 
tion that the original orientation effects 
are not carried through thick films 
The orientation effects are interpreted 
terms two principles: the 
servation similar repeat distances 
the two lattices and conservation 
atom density. The effects the forward 
and reverse solid phase reaction 
Fe—4FeO studied and shown 
that the orientation effects are carried 
through the newly formed oxide. The 
results are discussed their relation. 
ships the general phenomena 
dation and corrosion. (Author.) 


3.8 Miscellaneous Principles 


3.8.2 

The Behavior Oxygen and Hvdro. 
trical Phenomena Interfaces” (Macmil- 
lan New York), 1951, 

fundamental discussion under the 
lowing headings: adsorption 
anodes, electrolytic behavior hydrogen, 
and formation oxide films noble 
metals. 138 references.—BTR. 


3.8.2 

Electrical Potential Differences and 
Phenomena Interfaces” (Macmillan Co, 
New York), 1951, 1-29. 

fundamental discussion, with exten- 
sive references the literature. Tncludes 
section electrode potentials metals, 
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4.2 Atmospheric 


4.2.3, 2.4.4 

The Prevention Corrosion Flue 
Gas CO, Instruments. In- 
strument Practice, 17-21 (1950) Nov.; 
and Steel Inst., 168, part 441 
(1951) Aug. 
The corrosion flue-gas carbon diox- 
ide recording instruments due the 
production sulfur during combustion 
the fuel. The formation sulfur di- 
oxide and sulfur trioxide, which are dis- 
solved water from the fuel, produces 
highly corrosive acids. Two methods 
sulfur dioxide removal are described, the 
more practical being the absorption 
sodium bicarbonate. Operating 
are given together with diagrammatic 
arrangement such absorber, in- 
Leakages and methods detection are 
discussed; emphasis laid the need 
for careful selection the sampling 
points. 


4.3 Chemicals, Inorganic 


4.3.2, 4.3.3, 6.5, 3.8.4 

Dissolving Velocity Metals 
Deutero-Electrolytes. (In English.) 
Acta Chemica Scandinavica, Nos. 
9-10, 1402-1404 

Experiments dealing with the 
tion zinc, aluminum, and iron acids 
and bases, the hydrogen content which 
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APPLICATION MASTIC COATING 


ERKOTE Mastics give you more 
than appears the surface 


Protection” makes 
every job our responsibility 


Since develop and produce our own mas- 
tics and paints and furnish our own trained 
crews apply and maintain ERKOTE 
products, assume full responsibility for 
the quality the materials and the work- 
manship every job undertake. De- 
you get all three from one reliable source! 


Earl Paint Corporation 


240 Genesee Street 


Sales Offices: Houston, Philadelphia, Baltimore, Pensacola 


FOR USE WHERE PAINTS FAIL 


That’s why more and more industries are 
using ERKOTE products for insulating, 
weatherproofing and protection against 
corrosion. 


You get impartial advice 


Because manufacture both mastics and 
paints for industrial protection, can sup- 
ply the exact coating satisfy your require- 
ments. Our engineers will glad help 
you with our recommendations. 


Utica, N.Y. 


see our catalog in 


write for copy 
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Corrosion Resisting Mastics, Mica Mastics, 
Insulating Mastics, Vapor Seals, Troweling 
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has been partly completely replaced 
deuterium. Data are 


4.3.2, 7.4.4, 6.5 

the Works. Chem. Eng. News, 29, 
No. 19, 1882 (1951) May 

Vibration and corrosive products com- 
bine shorten the life cascade 
cooler not designed withstand them. 
The cooler consisted two layers 
4-in. Duriron pipe, where nitric acid 
from the condensers cooled off. 
remedy the vibration from nearby com- 
pressors, new compact design where 
vibration not amplified was put into 
use including aluminum nitric acid 
drum constructed the standard 61S 
alloy. The pipe conducting 
acid from condensate collector the 
cooler was originally aluminum but 
was replaced with Duriron. The nitric 
acid cooled quickly thereby reducing 
the corrosion the aluminum alloy. 
Only part shownig corrosion after two 
months use was the inlet nipple which 
was aluminum. The acid exit pipe was 
stainless steel. 


Spreading Salts and Their Influence 
Street Coatings and Other Materi- 
No. 49-54 (1952) Feb. 

Sodium chloride, calcium chloride and 
magnesium chloride are used remove 
frost and snow from streets, and con- 
crete seriously attacked these salts. 
Destruction concrete practice and 
laboratory tests are described, well 
protective measures. Rusting street 
vehicles depends their preservation 
and upkeep. Laboratory investigations 
concluded that rubber, leather, and fab- 
rics are not affected the melted solu- 
tions under normal conditions.—INCO. 


4.5 Soil 


4.5.3, 7.2, 6.6.2, 6.6.5 

Effect Exposure Soils the 
Properties Asbestos-Cement Pipe. 
oFF. Research Natl. Bur. Standards, 47, 
367-379 (1951) Nov. 

Summarizes results study made 
varieties asbestos-cement pipe in- 
volving exposure different soils for 
periods years. The soils range 
from well-aerated types deficient wa- 
ter soluble salts very poorly aerated 
ones containing high concentrations 
soluble material. Effects exposure 
mechanical and physical properties are 
indicated measurements hydro- 
static bursting pressure, crushing strength, 
water absorption, apparent specific grav- 
ity, and observations surface con- 
dition the speciments removed. 
references.—BLR. 


4.6 Water and Steam 


4.6.2, 3.5.9, 6.5, 3.5.7 

Water Corrosion Structural Mate- 
rials; October, 1948—June, 1951. 
Argonne National Lab., July 15, 
1951. 198 

program evaluating the corrosion 
resistance materials considered for 
use high-temperature water systems 
has been undertaken. Results labora- 
tory corrosion tests completed Ar- 
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gonne and its subcontractors before June 
1951, structural materials other 
than zirconium are presented. The ma- 
terials studied include stainless steels, 
carbon steels and other ferrous alloys, 
cobalt alloys, nickel alloys, 
copper and copper alloys, other metals 
and alloys, and ceramic bodies. The tests 
were carried out, for the most part, 
high-pressure autoclaves. the materi- 
als tested, the austenitic stainless, plus 
the precipitation hardening stainless steels, 
and high-cobalt alloys were found 
the most satisfactory 500°F oxygen- 
ated water. (Author.)—NSA. 


4.6.2, 5.7.3, 7.6.4 

Trends Application Deaerating 
Heaters for Boiler Feedwater. 
CALISE AND STENARD. Graver Water 
Conditioning Co. Paper before ASME, 
Fall Mtg. Minneapolis, 1951. Combustion, 
23, No. 41-46 (1951) Dec. 

most boiler feedwater applications, 
corrosion and pitting boilers and ac- 
cessories are caused mainly the pres- 
ence non-condensable gases such 
oxygen and carbon dioxide low 
the feedwater. Proper deaeration 
scale-forming constituents. Internal con- 
struction the deaerating heaters 
stainless steel give proper corrosion 
protection from the acid-treated waters 
entering these heaters. Diagrams are in- 


cluded—INCO. 


4.7 Molten Metals 


4.7, 3.5.9 

The Solubility Metals and Alloys 
Lead-Bismuth Eutectic Tempera- 
(NEPA-Div.) 

temperature alloys and metals was made 
with respect their solubility lead- 
bismuth eutectic. The temperature range 
900° 2200°F for times 100 hr. 
was investigated. Selected stainless steels, 
special alloys, and refractory metals were 
tested the agitated-capsule method. 
Molybdenum, niobium, tantalum, and 
ingot iron are the most resistant cor- 
rosion lead-bismuth eutectic. The 18-8 
type stainless steels can used con- 
tain lead-bismuth temperatures 
1400°F without excessive attack the 
containing material. Type 446 chrome- 
iron alloy better containing material 
than the 18-8 alloys for applications 
where structural considerations are not 
prime factor. Evidence selective sol- 
ubility nickel and manganese makes 
NSA. 


4.7, 3.5.9 

Summary Report the Solubility 
Metals and Alloys Pure Bismuth 
Temperatures 2200°F. Joun 
Apr. 12, 1951. (NEPA- 
Div.) 

survey high-temperature metals 
and alloys was made determine their 
suitability containing materials for 
liquid bismuth. The temperature range 
900° 2200°F was investigated using 
the agitated-capsule technique. Molybde- 
num, iron, and the chromium-iron alloys 
exhibited the lowest solubility and the 
least attack bismuth, nickel alloys 
with bismuth and nickel bearing alloys 
had relatively high solubility values 
temperatures above 1350°F. The solubil- 


ENGINEERS 


ity rate appears decrease with time 
but saturation conditions were not reached 
500-hr. test periods. Some special 
tests ceramics bismuth and group 
service tests are summarized the 
appendix.—NSA, 


4.7, 6.2.3, 4.3.5 
Corrosion Steel Molten 
Chem., 43, No. 12, 2897, 2900 (1951) 
ec. 


Corrosion steel vessels hot sul- 
fur-bearing media causes constant 
culties many industrial 
Between 300° and 450°C the corrosion 
steel sulfur limited two proc- 
esses, one chemical and another mechani- 
cal. thin film consisting principally 
ferrous sulfide grows diffusion 
reactants, presumably iron ions, through 
the film. The rate corrosion in- 
versely proportional the thickness 
the film. With increasing thickness, me- 
chanical strains produce 
followed temporary local acceleration 
attack. Kinetic constants the reac- 
tion are given, and the film structure 
described. Fundamental mechanisms 
sulfide formation steel molten sul- 
fur are clarified. This instance corro- 
sion falls into the type film-growth 
reactions complicated crack-heating 
process, Graphs and references are 
included.—INCO. 


PREVENTIVE MEASURES 


5.1 General 


5.1 


Corrosion Research. 130, No. 21, 
114-116 (1952) May 26. 

The future corrosion problems and 
work was discussed Uhlig, head 
the corrosion laboratory M.I.T., 
the Northeast Corrosion Conference 
New York. Dr. Uhlig sees application 
cathodic protection extended pro- 
tect metals against stress corrosion and 
fatigue. The protection will provided 
metallic coatings. Titanium, 
lieves, though expensive will used for 
cladding steel hot water tanks resist 
pitting and corrosion cracking 
ride containing waters. Titanium cladding 
will used metals exposed mine 
and other acid waters. Sacrificial metals 
will continue used. Aluminium can 
electrodeposited copper from 
organic bath give resistance 
acid. Aluminum coatings 
provide resistance against 
containing sulphur compounds. Increased 
degree purification aluminum and 
magnesium will result 100-fold 
crease corrosion resistance. Such 
fied metals are now being produced 
the French. Aluminum will used 
greater extent salt water, deactivated 
iron and copper salts. the field 
high temperature alloys, alloy com- 
posed aluminum, chromium, molybde- 
num and iron will supplement 
chromium 


Metallic Corrosion. 


Research (Eng), No. 54-61 
Feb. 

Principles metallic corrosion, 
trolling factors immersed, underground 
and atmospheric corrosion and their 
plication the prevention corrosion 
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under service conditions are surveyed. 
The effects anodic and cathodic oxide 
steels and stainless steel are 
given. discussion corrosion inhib- 
itors includes sodium benzoate, anti- 
non-corrosive steel and sodium 
nitrite, good inhibitor towards iron 
and Measures for 
wastage caused bacteria iron and 
steel underground systems are consid- 
ered. Effects humidity the rusting 
mild steel and polished surface 
nickel are given. Atmospheric corrosion 
metals, even iron and steel forming 
protective films autogenously encour- 
aged way the metal the environ- 
ment such the chromic oxide film 
stainless Vapor phase inhibitors 
are developed protect the metal 
surface steel. Coatings derived from 
chemical treatment the metal 
intermediate references, illus- 
trations —INCO. 


5.2 Cathodic Protection 


8.9.3, 7.5.5 

Cathodic Protection Checks Water 
(1952) Mar. 

The theory behind cathodic protec- 
tion used for protection pipelines 
built corrosive soils and for fresh and 
salt-water tanks given. The electro- 
motive series, galvanic action, current 


density, precleaning surfaces, pipeline 
protection and recent developments are 
considered. For external currents elec- 
trodes carbon, graphite, 
Duriron, aluminum, magnesium, and 
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stainless steels are used. Steel vessels 
simple geometric shapes like tanks and 
pipelines are usually furnished with reli- 
able cathodic protection due the elec- 
trode setup. protect tubes, inner 
inside standard aluminum tubes gives 
galvanic-types cathodic protection sys- 
tem. Iron anodes supported steel 
studs are used the Cumberland proc- 
ess. The Gunderson system used Duriron 
anode. The Kerhaldy system discussed. 


5.3 Metallic Coatings 


5.3.1, 5.4.1, 1.6 

Protection and Electrodeposition 
Metals. Department Scientific and In- 
dustrial Research (T.I.D.U.) Book, 1951, 
350 pp. Selected Government Research Re- 
ports. Vol. Stationery Office. 
10s. 

This collection reports, war- 
time and post war, from the Ministries 
Supply and Aircraft Production. (now 
combined Supply). Under protection 
metals, reports appear, covering 
treatment corrosion-behavior alu- 
minium and alloys, magnesium 
loys and steel few these reports 
have already been published journals). 
The section electrodeposition has 
papers, including analysis plating 
solutions, testing electrodeposited 
coatings, and chemical analysis (nearly 
half these papers have already been 
published journals). This volume 
useful collection, but failure refer 
earlier publication some the papers 
may lead confusion, and the absence 
author and subject indexes pity. 
—BNF. 


5.3.2, 4.3.3, 5.9.2 

Hydrogen Evolution from the Tin- 
Iron Couple Alkaline Solution. 
Britton. Applied Chem., No. 
$136 (1951) Supplementary Issue. 


The corrosion tin strongly alka- 
line solutions accelerated contact 
with iron and may proceed even the 
evolved from the iron. The degree ac- 
celeration depends the area ex- 
posed iron. The area exposed pores 
tinplate likely have only very 
small effect, but packing alkaline ma- 
terials tinplate containers, the use 
blackplate ends the container 
the inclusion metallic iron the 
product introduces risk pressure de- 
velopment hydrogen evolution. Dur- 
ing the cleaning tinned ware alka- 
line solution, contact the work with 
bare steel tank should avodided 
recommended that containers used for 
alkaline material should wholly 
tinplate and should, when possible, have 


5.3.4 


Corrosion Problems Connection 
with Zinc Coatings. (In Swedish.) 
Boye. (Sweden), 22, No. 171-174 
(1951). 

The hot dip and electrogalvanizing 
pylons and associated steel parts dis- 
cussed. Recommendations are made for 
the optimum thickness 
secure good adhesion. Reference 
made use sprayed zinc, with spe- 
cial attention surface preparation. 
Other points dealt with include causes 
failure, re-galvanizing, effects bath 
and surface conditions, and finally the 


FURANE RESIN CEMENT FOR CORROSION RESISTANCE 


RESISTS 


ACIDS 
ALKALIS 
SOLVENTS 


Resiment furane resin cement shipped the form powder and liquid 


for mixing time use. recommended for use mortar for acid-proof 


masonry, tank linings, floors, sewers, towers, molding process equipment 


and similar installations and may used safely temperatures 375° 


DELRAC CORPORATION 


BOX 118 


PHONE 168 


WATERTOWN, 


a ? of 2 
— 


CORROSION 


what you need 
piping 
abrasion 
resistance 


resistance 
corrosive oils, 
greases, solvents, 
acids and chemicals 


degree swell 
and permeability 
hydrocarbon solvents 


SARAN 


development 
The Dow 


Supplied either fabricated light 
gauge steel standard wall. Avail- 
able and 20’ regular lengths 
custom fabricated your 
ments diameters thru 48”. 
Fittings standard and special de- 
signs for all diameters. For catalog 


and additional information write 
Dept. 
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6.2.3, 

The Protection Steel Sprayed 
ing and Metal Finishing, No. 12, 395- 
399 (1951). 

explanation suggested for the 
formation the rust stains sometimes 
surfaces. stressed that these not 
necessarily indicate failure the coat- 


5.3.2, 6.4.4 

Selenium Coatings for the Protection 
Magnesium Alloys Against Corro- 
R.A.E. Report, April Protection 
and Electrodeposition Metals-Selected. 
Government Research Reports, 259-266 
(1951) London. 

Selenium deposited dry method 
gave good protection magnesium 
alloy sheet 120A and pro- 
peller blade material the hot hour 
chromate bath, and provided equally 
good base for paint. D.T.D. 118 the 
protection given was inferior chro- 
mate treatment. deposited 
from solution, however, gave good pro- 
tection D.T.D. 118. Corrosion tests 
are described, together with fatigue tests 
find the effect selenium films 
the fatigue strength magnesium alloy 
propeller blade material. 


5.3.4 

Use Protective Metallic Coatings. 
Parker. Oil Gas J., 50, No. 43, 
(1952) Mar. 

Four methods applying metal coat- 
ings are galvanizing, electroplating which 
applied nickel and chromium, 
spraying process used for nickel alloys 
including some the nickel-chromium 
materials and deposition weld deposit. 
Galvanized steel used for exposures 
atmospheric and water corrosion. The 
advantages spraying and welding 
apply protective metallic coatings are 
given.—I NCO. 


5.3.4 

Substituting Znic Oxide for Zinc Cya- 
Metal Finishing (U.S.A.), 49, No. 
and (1951) Feb. 

concise note the making 
plating solutions with oxide 
instead zinc cyanide. The equivalent 
quantities the two compounds are 
shown and the method calculating 
the necessary extra cyanide added 
indicated. The substitution potas- 
sium salts for sodium salts briefly 
discussed.—ZDA. 


5.3.4 

The British Wire Process Metal 
Spraying. Ep. Architects 
113, No. 2923 (1951) March 

description, intended for architects, 
the metal spraying gun used for the 
wire process, together with notes the 
structure, adhesion and efficiency the 
resultant coating. The most important 
applications are the spraynig zinc 
and alumnium for 
poses, but other metals may also de- 
posited the 


5.3.4, 5.3.2, 6.2.2 

Metallic and non-Metallic Coatings for 
Grey Iron. Foundry 
(U.S.A.), 78, No. 12, 76-79 and 194-203 
(1950) 

This first installment deals only with 
the application and uses metallic 


dipping. The section sprayed coatings 
mainly devoted those 
provide bearing surfaces 
and there only brief reference the 
use zinc and aluminum coatings 
corrosion protection. coatings ap- 
plied hot dipping are used 
wide range grey iron castings 
corrosion; additional protection 
chromate treatment recommended 
under conditions high humidity 
prevent white rusting. The galvanizing 
process briefly described and there are 


5.3.4, 6.3.15, 5.9.1 


Development Protective Coating 
for Titanium and Titanium Alloys; 
June 1-September 30, 1951. 
Research Foundation. (No date) 
(WAL-401-46-4; Interim Technical Re. 
port No. 1). 


This report describing research 
directed toward development method 
obtain adherent metallic coatings 
titanium electrodeposition. was 
found that methods applicable 
less steel and aluminum were 
ful; fact, was concluded that any 
method based solutions 
showed little promise. Completely ad. 
herent deposits were obtained baths 
containing zinc chloride, hydrogen 
ride, limited amount water, and 
glacial acetic acid the solvent. Insta- 
bility this bath with time 
search for other solvents, since was 
felt that the solvent was suffering some 
polymerization. 
equally good results but 
ment stability. Butyl alcohol and 
methyl alcohol did not give good 
sults. (Author.)—NSA. 


5.4 Non-Metallic Coatings and 
Paints 


5.4.2, 3.5.9, 6.3.9 
Ceramic Heat-Resisting 
Coatings for Molybdenum. 
Metall, Nos. 15-16, 341 (1951). 


Water suspensions and pastes 
taining zirconium oxide are applied 
the molybdenum spraying 
and dipping processes, and the 
atmosphere; one more coatings 
applied. After such treatment 
molybdenum completely unaffected 
heating air for hours 
oxidation still appreciably retarded 
surface temperature 1430°C; 
life minutes compared with 
minutes for unprotected 


5.4.3, 7.5.5, 4.4.6 

The Storage Properties 
Contact With Water and Tank 
Combustibles Liquids, No. 
Aug. 

Laboratory and small-scale tests 
been made establish the effects 
water nad tank wall materials 
quality ethyl aviation gasolines. 
octane gasolines containing lead and 
hibitors the aminophenole type 
definite deterioration after 
contact with water 
manifests itself chiefly 
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THE ENAMEL “RIBBON” THAT’S TOUGHER THAN STEEL 


seems fantastic that actual service this sturdy steel 
pipe, without protective coating and lining Barrett 
Waterworks Enamel, would easy prey for the corrod- 
ing and tuberculating action water. And the thinner 
the pipe wall, the more important use only the 
best protective coatings, properly applied under experi- 
enced supervision. 


That’s why pays specify Barrett. You fill both 
these vital provisions and still keep cost minimum. 
For Barrett serves you better three ways. First the 
help offered the Barrett Technical Advisor. the 
planning stage, his advice about the exact coating 
needed meet specific requirements and conditions 
can save you time and often money. You know ad- 
vance that costly pipe will get superior protection and 
give you longer service for your investment. 


Second: High-quality Barrett Waterworks Enamel 


and pipeline products are manufactured under rigid 
controls. Barrett Waterworks Enamel meets A.W.W.A. 
standards and specifications. 


Third: Barrett service representatives work out 
field offices spotted throughout the country. Wherever 
and whenever Barrett Waterworks Enamels are em- 
ployed, these men are available advise and render aid 
learned from years pipeline experience. They are 
ready assist you. Feel free make use this serv- 
ice anytime! 


BARRETT DIVISION 

Allied Chemical Dye Corporation 
Rector Street, New York N.Y. 

In Canada: 

The Barrett Company, Ltd., 5551 St. Hubert Street, Montreal, Que, 


*Reg. U. S. Pat. Off. 
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lead contents, octane number, and 
increase gums. Quantitatively speak- 
ing, these effects are serious con- 
sequence unless the storage involves 
continued agitation. practice, avia- 
tion gasoline may safely stored 
steel concrete tanks for several years, 
even the presence fresh salt 
water. Some plastic tank hinges, notably 
those based organic polysulfides, may 
show adverse effect the gasoline 
more severe than that encountered with 
unlined tank walls. Other organic sub- 
stances, however, are successfully ap- 
plied tank 


5.4.5 

Silicones Protective Coatings. 
Cook AND Off Dig Fed- 
eration Paint Varnish Production Clubs 
(U.S.A.), 321, 629-635 (1951) Oct. 

The authors discuss the use sili- 
cone resins protective coatings, con- 
sidering those properties which make 
them superior other resins, their lim- 
itations, formulating technique, pigments 
which may used, resins and oil avail- 
able, and competitive finishes. choos- 
ing pigment, aluminum powder has 
the following advantages for the pig- 
menting silicone resins: the silicone 
resins serve excellent binders for alu- 
minum pigments over wide rnage 
temperatures; silicone resins not 
carbonize high temperatures which 
will cause blistering and flaking the 
film; silicone resin suitable for 
uses where temperatures vary differ- 
ent areas the same time; high heat- 
resistant silicone aluminum coatings are 
not restricted the type metal 
aluminum paint the G-E Silicone Sug- 
gestion No. having the following in- 
gredients: 


Ingredients % by weight 
SR-61 (60% solids) 31,2 
Aroclor (50% solids) 37.4 
Standard aluminum paste 
Petroleum spirits 7.7 
zinc octoate 1.2 


The paint was formulated with high 
aluminum content since heat-resistance 
over 100°F primarily function the 
aluminum. Aroclor aids holding the 
aluminum powder the air-dried film 
and forming continuous corrosion- 
resistant film. When temperatures are 
excess 100°F, the silicone film has 
aluminum fuse the metal surface 
form durable metal finish. Alumi- 
num paints prepared with G-E silicone 
SR-92 are primarily used for the pro- 
tection metals during annealing oper- 
ations.—ALL. 


5.4.5, 2.2.5, 8.9.5 

Sinclair Evaluates Neoprene Coatings 
for Tanker Fleet. DAMONTE AND 
Mar. Eng. Ship Rev., 
56, 40-47 (1951) Oct. Brit. Shipbuilding 
Research Assoc., No. 11, 643-644 (1951). 

Results service tests with neoprene 
coatings parts tankers are re- 
ported. Particularly good results have 
been obtained the 
system which previously needed recon- 
ditioning every 6-8 years 
now last the lifetime the vessels. 
Heat-cured sheet and brushing 
pounds brushing com- 
pounds have been 


5.4.5, 6.2.1, 2.2.2 
Study Primers for Ferrous Met- 


Convention Daily, 36, 28-29 (1951) Nov. 
Results from five year atmospheric 
exposure fifty-six metal primers are 
presented. Seven primers used sub- 
strata cold rolled steel have com- 
pletely failed when exposed without 
top coat. Six primers the fifty-six after 
identical exposure are still completely 
intact. These include MC-29 replac- 
ing 37% zinc chromate with graph- 
ite mica and combination red lead; 
iron oxide, zinc chromate 
oxide phenolic vehicle. Results 
substrata hot rolled structural steel 
angles are substantially the same. Defi- 
nite conclusions can, therefore, drawn 
what type primer will function 
best shop coat and what primers 
fail this respect. Correlation data 
the same’ fifty-six primers with addi- 
tion various top coats still imprac- 
ticable, since the systems 
deteriorated degree where decisive 
evaluation can 


5.4.5, 6.4.2 

Protective Power Chrome Paints 
TOVANI. Chimica industria (Milam), 33, 
No. 355-359 (1951). 

Tests aluminum painted with paints 
containing lead chrome and red lead, 
lead chrome alone, zinc chrome, 
and red lead showed that red lead 
gave best protection against dilute hy- 
drochloric acid (0.1 normal and 0.0001 
normal) and sodium hydroxide (0.0001 
normal). sodium chloride solution 
the differences were smaller, and, while 
red lead was initially good, time lost 
protective power and the compositions 
containing zinc chrome mixture 
lead chrome with red lead appeared the 
best after one month, although lead 
chrome alone was better than red 


5.4.5, 7.1 

New Ceramic Coatings for Jet Engine 
90-91 (1951) Oct. 

Describes and illustrates 
process for the above developed Solar 
Aircraft Co., San Diego, for applying 
vitreous coating thin in. 
alloy metals with resultant longer life 
and reduction critical materials used. 
Material coated stainless 


5.4.5, 7.1 

Producing Ceramic Coated Navy Mo- 
tor Ship Mufflers. Fin- 
ish, 33-34 (1951) Sept. 

The above are produced applying 
one-coat heat and corrosion resistant 
coating parts inch thick. The 
coating mottled deep blue, very hard, 
and highly resistant impact.—MR. 


5.4.5, 8.9.3 

Long Time Performance Pipeline 
Gas, 27, No. (1951). 

Extensive field inspections various 
types and combinations underground 
pipe coatings enabled analysis 
made successes and failures, and ten- 
tative specifications developed for 
improving the quality coatings. Qual- 
ity-control procedures have 
developed and are 


5.4.5, 8.10.2 

Improved Enamels Extend 
Steel, 129, No. 17, 
(1951) Oct. 22. 

Slip compositions and firing techniques 
modified ease corrosion problem 
black pipe used for fluxing and degassing 
aluminum alloys, Average life min. 
utes multiplied times, within 
cost limits. Liquid enamel, called “slip” 
basically composed clay, glass 
oxides, plus other additions which deter. 
mine special character. General practice 
apply initial ground coat and 
fire it. The method used coat the 
side close one end the tube, 
with slip and let drain slowly. The 
enamel coating two-coat application 
designed primarily resist corrosion, 
The importance coating cost 
cussed. 


5.4.8, 2.1.2 

Anti-Fouling Compositions. 
Leaching Rate During the Middle and 
Late Stages Compositions Based 
Cuprous Oxide the Toxic Compo. 
169, Pt. 360-367 (1951); cf. Review, 
1949, 499. 

The results are based leaching-rate 
studies made wide variety com- 
positions. major importance are the 
cuprous oxide content and the matrix 
formulation. The latter, with 
cuprous oxide content, 
leaching rate, With many the compo- 
sitions investigated the leaching rates 


dropped below their “steady” value 


the very late stages soaking. This 


appears caused largely the 


building skeletal matrix residue, 
Methods are suggested whereby 
lation can adjusted avoid this dis- 
advantage.—RPI. 


5.4.8, 2.7 

Mag., 25, No. 26, 28, 66-68 (1951). 

Tests have been carried out 
fire-retardant paints coated pine 
wood and fibre board panels, two 
methods, both which 
ing given quantity acetone under- 
neath specimen, one case tlie loss 
weight being measured the 
other the degree flame spread. Coat- 
ings based resin phosphate 
phanate gave the best fire protection but 
their washability was poor. 


containing antimony oxide borax gave 


fair protection and smooth 


washable surface. Silicate 
good fire protection but had poor 
ability and film properties. Chlorinated 
rubber paints gave fair protection with 
washability and film properties, but gave 
off heavy acid toxic smoke the fire 


test temperature. Water emulsion 


incorporating casein, methyl 
alginates, with inert solids high 


proportion lime-cement and_ 


coatings, had little fire-retardant 
erty. coat oil paint over 
more highly fire protective coatings 


proved washability without 
with the fire-quenching PI. 


5.4.8, 4.6.11, 1.7.1 

Chlorinated Rubber the Best Medium 
for Marine Anti-Corrosive Paints. 
Evans. Rubber Developments, No. 
95-98 (1951). 


discussion the results the 
report the commitice 
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Suggestion: 
Pick out the toughest 


tests your plant 
long-lasting SPRIN 


KOTE. See for yourself 
how 


cuis costs. 
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With justifiable pride, Spring Packing 


Corporation announces new 


long-lasting asphal- 
tic mastics containing flake crys- 
talline-type fillers. They won’t scale, 
crack, sag, loosen throughout 
temperature range —40° 450° 
for the amorphous-type fillers used 
SPRING-KOTE set undesirable 
internal stresses when drying. 

Also new asphaltic mastics are 
the precise control raw materials 


BIG NEWS! 


New SPRING; 
Protective 


now safely 


OTE 


applied damp surfaces 


Such moisture has adverse effects what- 
ever upon SPRING-KOTE’s tenacious adhe- 
sion, nor can prove harmful any way 
either the surface coating. 


Bonds Securely 

Prevents Rust and Corrosion 

Waterproofs and Beautifies 

Insulates Vessels, Hot Cold 

Resists Chemicals, Alkalies, Most Acids 


and the consistent product formula- 
tion with give posi- 
tive uniformity 
month-after-month. Thicknesses 
require mechanical means 
for support. 

Now, more than ever, 
Saves users time and money. Applied 
plant maintenance crews nearby 
Authorized Applicators. like the 
fine job does. Write for 
complete information. 


SPRING PACKING CORPORATION 
332 South Michigan Avenue Chicago Illinois 
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the formulation anti-corrosive compo- 
sitions for ships’ bottoms 
water service steel (Review, 1950, 
The paints based chlorinated 
rubber were found generally su- 
perior repeat testing the best 
eight paints from the original sixty-eight 
paints tested, Application difficulties and 
can stability are mentioned possible 


5.4.8, 5.4.5 
Heat-Retardant Paints and Coatings. 


James Factory Management 
and Maintenance, 109, 101-103 (1951) 
Nov. 


Surveys the above, giving results 
series tests covering steel structural 
members; steel pipe (empty and water- 
filled); steel shipping containers; steel- 
clad wooden doors; and flat steel plates. 
Results indicate 
coatings should considered for use 
resistant and non-combustible construc- 


5.5 Oil and Grease Coatings 


5.5.2, 6.2.3 

Protection Steel Different Lano- 
Selected Govt. Res. Repts., 
Protection 
Metals, Report No, 11, 135-139 (1951). 

Tests were carried out mild steel 
plates treated dipping lanolin solu- 
tions range strengths (10, 20, 
and 50%) white spirit solvent naphtha 
and pure benzene. The results tests 
and the effects temperature appli- 
cation are discussed, tabulated and rep- 
resented graphically. Benzene solutions 
deposit the thickest films and therefore 
give the most effective protection. Cold 
dipping gives thicker films than hot 
dipping.—RPI. 


Development Corrosivity Test for 
Corrosion Preventive Compounds for 
Naval Air Material Center, Philadelphia. 
Report AML NAM 424617, Part II. 
February 1951, pp. 

This study was conducted develop 
reproducible, accelerated 
laboratory test for determining the suit- 
ability oils used for preserving and 
packaging high speed precision aircraft 
bearings. Aeronautical documents specify 
the use MIL-O-6085 (formerly AN-O- 
11) Oil; Lubricating, Aircraft Instrument 
(Low Volatility). Tests several oils, 
including some approved under 
Spec. AN-O-11, showed that some 
them failed protect steel balls brass 
retainers when exposed 80°F and 50% 
for short periods time. The greaer 
corrosivity treated oils over untreated 
caused certain undetermined class 
sulfonate additives. 

Test methods studied included Gal- 
vanic Corrosion Test and Corrosivity 
The Galvanic Corrosion Test es- 
tablished trend but did not provide 
reproducible results. The test specimen, 
Barden #205 steel ball-brass retainer 
assembly, although simulating actual 
bearing, regarded unsatisfactory 
because the history the specimen 
unknown, and because cannot re- 
finished easily. Other disadvantages are 
28-day test period and inspection 
culties. 
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The corrosivity test reproducible. 
The test specimen, brass clip-steel 
disk specimen, has known history and 
can treated any desired way. 
Examination under wide field binocular 
microscope can carried out quickly 
and easily. Incorporation this test into 
the fourthcoming revision 
MIL-O-6085 suggested. 


These experiments also demonstrated 
that corrosion not limited brass- 
steel bearings but includes all types 
bearings. Rusting caused faulty 
processing bearing components before 
rust preventative applied well 
the nature the additive the cor- 
rosion preventive 


5.8 Inhibitors and Passivators 


5.8.1. 

Liquid and Vapor Corrosion Inhib- 
Haywarp BAKER AND WILLIAM 
ZisMAN. Naval Research Lab- 
oratory. Eng., 117-122 
(1951) June. 

The progress post-war research 
polar type rust inhibitors reported. 
Information summarized the struc- 
ture soaps and amine-acid complexes, 
the colloidal state polar compounds 
nonaqueous systems, adsorption 
metal surfaces, the mechanism rust 
inhibition, and the properties vapor- 
phase inhibitors. 

Soaps (metal salts) and ammonium 
salts high-molecular weight acids act 
rust inhibitors oils through the 
release associated organic acid. The 
most effective rust-inhibiting additives 
are those able remain the most 
highly dispersed colloidal condition and 
supply the organic acid having the 
greatest ability inhibit steel. The most 
potent inhibitor acids are those forming 
iron soaps situ. These soaps are be- 
lieved deposited chemisorbed 
molecular monolayers; there con- 
clusive evidence that 
absorb polymolecular films steel. 
Soaps formed not been 
shown identical with those made 
bulk and added the oil. The rel- 
ative advnatages and disadvantages 
soaps nad amine-acid complexes rust 
inhibitors can outlined terms 
their relative acid-associating tendencies, 
their reaction with nonferrous metals, 
and the effect temperature. 

The effectiveness substituted am- 
monium nitrites vapor-phase inhibit- 
ors explained their simultaneous 
display two independent rust inhibit- 
ing properties, viz., the ability the 
organic end the molecule form 
hydrophobic adsorbed monolayer wa- 
ter barrier, and the ability the polar 
nitrite end the molecule inhibit 
corrosion passivating the underlying 
steel surface. bibliography forty 
references 


5.8.2 

Good Capacity for Absorbing Carbon 
Dioxide Makes Amine Useful Corro- 
sion Inhibiting Formulations. Chem. 
Processing, 14, No. (1951) Jan. 

The properties and physical constants 
cyclohexylamine 
mine are given and the usefulness 
these compounds petroleum additives, 
corrosion inhibitors and inorganic syn- 
thesis emphasized. 


5.8.2 

Corrosion Inhibiting Wax. Chem. 
58, No. 202, 204 (1951) May. 

new non-toxic corrosion inhibitor 
called Industrial Wax W-6119, meeting 
government specification the many. 
gives needed protection many types 
food handling equipment, including 
utensils, stoves, refrigerators, 
heaters, baking ovens, etc. can 
applied conventional dips, spray 
brush methods all types 
Vapor degreasing removes it. 


5.8.2., 1.3, 8.4.3 


Inhibitor Control for Sulfide Cor. 
Refining Company. World Oil, 132, No, 
191 (1951) April. 

The author 
liquid inhibitor tests wells with prey- 
ious histories many equipment failures 
and demonstrates the effectiveness 
inhibitor use where the corrosion control 
cost limited. The composition the 
liquid inhibitor developed Humble 
Oil and Refining Company not given, 
—NALCO. 


5.8.2, 5.4.8, 6.6.11 


Paint Manuf., 21, No. 258 (1951). 

Copper oleate effective wood 
preservative. Its action greatly in- 


5.8.2, 8.8.1, 4.6.1 


Corrosion Problems Arising from 
Water Chemical Industry. 
Evans. Paper, Soc. Chem. Ind. Meet, 
London, July, No. 12, 1951. Chemistry 
No. 53, 1193-1200 (1951) Dec. 

Corrosion cooling waters may 
effectively combatted use adequate 
amounts anodic inhibitors, including 
nitrites, chromates, phosphates and 
emulsifying oils. The amount needed 
increases with the chloride content 
the water. the inhibitor becomes 
locally exhausted, the corrosion attack 
may more severe than inhibitor 
had been added. Badly designed 
(containing inaccessible corners) 
careless operation leading 
tion debris increases the danger 
rosion; the use phosphate-chromate 
mixtures the new benzoate type 
inhibitor diminishes this danger. Cor- 
rosion boiler water includes pitting 


caused oxygen, pitting the type 
connected with metallic copper 
laminate scale and also caustic cracking. 
For preventing the latter, the sulphate 
ratio rule questionable utility, but 
the Purcell-Whirl controlled phosphate 
process deserves attention. 


Prevention Corrosion Inactive 
Strut and Stern Tube Bearings. 
periment Station, Annapolis. 
1A066744 January 1951. 

Corrosion and marine growth 
merged, water-lubricated stern-tube and 
strut bearings inactive Naval vessels 
serious problem. The possibility 
preventing this danger enclosing 
bearings boots filled with 
mersing eight types stern-tube and 
strut bearings six inhibiting 
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that can expected with boot seals, 
40% each solution was removed each 
week for the first six weeks 
placed with synthetic sea water. 


The results this 
showed that chromate nitrite 
solutions are promising inhibitors. 
chromate-caustic-brine mixture 
effective; hexametaphosphate 
silicate are unsuitable for use sea 
water; and ethylene glycol antifreeze 
damages rubber bearings. 
inhibitor concentrations used were 
10,000 ppm sodium chromate, sodium 
hexametaphosphate, and sodium meta- 
silicate; ppm sodium nitrite; 
mixture 1.5 sodium chromate, 0.3 
chloride per 100 gal water; and 50% 
commercial ethylene glycol antifreeze. 


Inhibitors for Mild Steel 
7th Conf. Natl. Assoc. 
Engineers, New York, 1951. 
International Chem Eng. Process Inds., 32, 
No. 279-280 (1951). 

The development rosin amine 
adsorption inhibitor for used for 
cleaning steel described. 
bility the rosin amine the acid 
effectively increased condensing with 
oxide, the optimum reactant 
ratio being five moles ethylene oxide 
per mole rosin amine conjunction 


2.3.4 


with free amine. (See Corrosion, 
Vol. No. 180-185 (1951) 


REPRINT 
Publication 53-1 

Surface Preparation 

Steels 

For Organic and 

Other Protective Coatings 


Second Interim Report NACE 
Technical Practices Sub-Committee 
6-G Surface Preparation for 
Organic Coatings. 


This report itemizes the various procedures 
used to prepare steels for the application of 
protective coatings, Recommendations as to 
Procedures, standards, safety measures are 
given. This second report NACE TP-6G 
the culmination many months work 
committee members. The report has been 
prepared and checked committee 
members with long experience in the coatings 
application field, 
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5.9 Surface Treatment 


Metal Finishing Developments 1951. 
Raymonp. Metal Finishing, 50, No. 
50-56 (1952) Jan. 

discussion electropolishing, pick- 
ling, metal plating including nickel, 
anodic and conversion coatings, special 
surface temperatures, testing and anal- 
ysis, equipment, and cleaning and de- 
greasing. 102 


5.9.2, 3.4.3, 7.6.4 
After-Deposits Resulting From Chem- 
ical Cleaning Process. 
Combustion, 23, 67-68 (1951) Dec. 
Presents study the amount and 
type the above. Causes for corrosion 


the internal metal surface the 
boiler are 

5.9.2, 5.8.2, 6.2.3 


Methods Removal Corrosive 
Perspiration Deposits from Steel. 
CLARKE AND Selected 
Govt. Res. Repts., Vol. Protection and 
Electro-Deposition Metals, 1951, Re- 
port No. 127-134. 

Aspects dealt with are: the degree 
which ordinary degreasing with 
trichlorethylene will remove sweat resi- 
dues, the efficiency methyl alcohol 
comparison with other materials, since 
this solvent has certain potential objec- 
tions, e.g., toxicity. Substances tried 
were: ethyl alcohol, methyl ethyl ketone, 
oils, and water with and without soluble 
oils and other anti-corrosive additions. 
Finger-marks steel can cause marked 


PESCO Ring Joint GASKET 


This steel ring was removed from 
gas well northern Louisiana, 
and was replaced PESCO Ring 
Joint Gasket. 


PESCO RINGS 


PESCO Rings are built withstand com- 
pression pressures excess 60,000 psi 
and internal pressures excess 15,000 
psi, with moisture absorption less than 1%. 
They are unaffected liquid and gasses 
encountered oil and gas systems. 
Shaped for quick, easy installation 


API ring groove specifications. 


Write for information and the name and 


address your nearest supplier. 


WILL NOT 
CORRODE 

PESCO has answered the demand 
for stronger, safer ring gasket with the 


PESCO RING JOINT GASKET made 
FIBERGLAS and special synthetic resins. They 
are built for rugged and rough handling 

the field and re-machining 
required for re-use. 


CORROSION STRUCK 


MAY 
STRIKE 
HERE 


Plastic Engineering Sales Corp. 


BOX 1037, FORT WORTH, TEXAS 
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corrosion unprotected steel. Labora- 
tory tests some possible removers 
the corrosive material showed the 
following capable giving satisfac- 
tory results: methyl alcohol certain neat 
soluble oils followed washing, certain 
soluble oil emulsions used hot, water 
with suitable inhibitor used hot cold 
conjunction with water displacer. 
—RPI. 


5.9.2, 6.4.2 

For Better Finishes Clean Aluminum 
Thoroughly. 130, No. 88-92 
(1952) Feb. 11. 

aluminum surface coated with oil 
must solvent precleaned prior any 
etch cleaning operation. Vapor degreas- 
ing using chlorinated solvents will 
itself suffice cleaning pretreatment 
some cases, pretreatment prior 
alkali cleaning plating cycles. 
Solvent emulsion cleaning used with 
aluminum parts spray washing ma- 
chines. Alkali cleaners are two types: 
etching and non-etching. Finer etches 
are produced with the more strongly 
alkaline solutions and coarser etched 
surfaces with the milder alkalis. Re- 
moval smut remaining the alumi- 
num surface after etching can ac- 
complished combination nitric 
and hydrofluoric acids. Non-etch 
cleaners contain alkalis, wetting agents 
and inhibitor prevent attack the 
aluminum, Inhibited cleaners consist 
tetrasodium pyrophosphate with in- 
phate may also used. Phosphoric 
acid type cleaners are used for cleaning 
aluminum parts prior organic finish- 
ing. These not form smut. This 
type cleaner valuable for cleaning 
large objects which cannot immersed 
the cleaning solution. 
acid cleaning treatment for removal 
the natural oxide film consists hot 
etch 25% (by weight) sulphuric acid 
for minutes about 180°F. This may 
followed dip 1:1 nitric acid. 
The oxide film the metal surface 
must removed prior spot welding. 
solution consisting ounces per 
gallon phosphoric acid and 234 ounces 
per gallon chromic acid can used. 
hydrofluoric acid per cent) im- 
mersion sufficient. One firm recom- 
mends that aluminum being treated for 
spot welding should immediately 
from the rinse tank, after cleaning, into 
the deoxidizing solution. Photographs 
show: aluminum boat 
cleaned prior painting Overhead 
monorail equipment and 
used move stamped parts through 
cleaning cycles Reynolds Metals Co. 
Automatic five-stage cleaning and 
alodizing machine for treating aluminum 
sheets prior painting and Deoxi- 
dizing Alclad aluminum Lockheed 
Aircraft Corp. before spot welding, using 
steel processing tank protected 
acid proof brick lining and heated with 
carbon electric 


5.9.2, 6.4.4 

Treatment Cold Chromate Baths 
Magnesium Alloy Parts Previously 
Treated the Acid Chromate Dip and 
R.A.E. Technical Note, January 1946. 
Selected Government Research Reports 
(England), Protection and Electro- 
Deposition Metals, pages 67-71, 
London 1951. 

Experiments were made methods 
chemical cleaning magnesium alloy 
parts prior chromate treating cold 


electrolytic and cold immersion baths. 
The parts had already been treated 
the acid chromate dip and then lanolined. 
was found that when magnesium 
alloy parts are chromate treated 
the cold electrolytic bath the cold 
immersion baths advisable re- 
move existing chromate film completely, 
e.g., mechanical abrasion with pumice 
powder. the parts are coated with 
lanolin, preliminary organic degreas- 
ing treatment and final degreasing 
aqueous alkaline metal cleaner are 
also advisable. Cleaning chemical 
methods which not completely re- 
move the previous film, such organic 
degreasing followed immersion the 
alkaline metal cleaning solutions 
caustic soda, are liable affect adversely 
the appearance and protection the 
final chromate 


5.9.4 

Corrosion Retained Treatment 
Chemicals Phosphated Steel Sur- 
Iron Steel 170, Pt. 
15-18 (1952) Jan. 

Results are presented humid- 
atmosphere corrosion tests, which show 
that small amounts the treatment 
solution that may retained the 
surface after phosphating steel plain 
phosphoric acid/metal phosphate phos- 
phating processes are 
nocuous. This not always when 
the phosphating solution contains ac- 
celerating agents; efficient washing-off 
formance test suggested guide 
the corrosive tendency phosphating 
solution not known the geometry 
the parts treated 
washing difficult. Tables and three ref- 
erences are included.—RPI. 


MATERIALS 
CONSTRUCTION 


6.4 Non-ferrous Metals and 


6.4.2, 4.4.2 

Corrosion Aluminum and Alumi- 
num Alloys Citric Acid and Citric 
Acid-Salt Solutions. Bryan. Sci. 
Food Agr., No. 84-85 (1950). 

The corrosion rate four grades 
aluminum 25-99 Al-Mn 
Al-Mg-Mn al- 
loys N-citric acid under static 
conditions approx. doubled per 10°C 
rise temperature. Addition 
N-sodium chloride II) 
nounced rate increases 25°C, but has 
little effect between 60° and 95°C. 
95°C the sodium chloride has little effect. 
The corrosion rates alumi- 
num and the two alloys are 
only slightly increased agitation. 
agitation shows pronounced effect. 


6.4.2, 4.6.1 

Aluminum and Water. (In German.) 
ScHENK. Metalloberflache, Ausgabe B., 
No. B33-B36 (1952) March. 

Role oxide film; electrochemical 
nature corrosion; corrosion products: 
various types water, such 
water, fresh water, sea water, and dis- 
tilled water. Reasons for the existence 
corrosion resistance; nature the 
different types corrosion; 
main constituents likely harmful 
aluminum. 


6.4.2, 3.2.2 

The Causes the Localized 
ter Corrosion Aluminum, 
EDELEANU AND Evans. Trans. 
day Soc. (England), 47, pt. 10, 
(1951) Oct. 

The pitting and localized attack 
aluminum explained the autocata. 
lytic character the anodic 
reaction; theoretical considerations 
gest that once, point, the anodic 


current density becomes high, 


tend rise higher, until checked the 
evolution hydrogen, which tends 
produce film oxide hydroxide 


over the point and slow down the reac. 
tion. Pitting may expected 


aluminum neutral and 
iron alkaline solutions found 
the case. The theoretical reasoning 
around corroding specimens and also 
divided cells, well experiments 
the corrosion cracking 
thors’ 

6.4.4, 2.3.2, 5.9.4 


Corrosion Problems Magnesium 
and Its Alloys. AKERLUND. 22, 157. 
163 (1951). 


Magnesium alloys have bad 


tion for corrosion resistance shown 
their sparing use construction, 
reluctance resulting experience 
with chloride salt inclusions due faulty 
casting techniques. Results drastic 
salt water and salt atmosphere testing 
methods also contribute this 
Modern problems arise from the 
ence damaging elements such iron, 
which, above 0.017% causes sharp rise 
corrosion rate. Earlier work 
viewed briefly the use manganese 
protection against iron, well 
anodizing with chromic acid 
ment with solution potassium 
dichromate and magnesium sulphate 
100°C.—EL. 


6.4.4, 3.5.8, 6.7.3 

the Stress Corrosion 
sium Alloys. Davis. Metal! 
many), Nos. 17, 18, 392-393 (1951) 
Sept. 

Tests have been carried out the 
rolled and pressed magnesium 
fabricated different alloys. The rolled 
samples were made the alloys: 
AZ31X, AZ51X, AZ61X, and plated 
alloy which the core AZ31X was 
placed between two layers alloy. 
The pressed samples were made 
Z-60, AZ61X, and 
HTA. The tests were the whole 
ried out according ASTM’s 
ized samples for The 
samples, some tension free, some 
tension stress were placed inland 
maritime atmospheres. Also 


ratory tests were carried out with 
sodium chloride-calcium chromate 
tion and alternate dipping per 
cent sodium chloride solution. The stress 


content 6.5 percent aluminum. The 
samples under tensile stress proved 
pheres than inland, whereas the 
free samples showed 


resistance inland. Most corrosion 
ance the alloys tested proved 
the plated AZ31X alloy. The 
ZK60, and heat treated 
proved resistant, whereas 
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and non-heat treated AZ80X showed lit- 


tle stress corrosion 


4.4, 3.7.2 
High Purity Magne- 


sium and Study the Effect Non- 
Metallic and Alkali Metal Impurities 
the Corrosion Characteristics Pure 
Magnesium. Biennial Report (December 
1949—November 1951); Dow 
Chemical Co. (No date) 

Data are reported from studies the 
corrosion properties the pure mag- 
nesium binary alloys with lithium, bar- 
jum, St! mtium, potassium, sodium, 
calcium, silicon, carbon, chlorine, nitro- 
gen, phosphorus, and iron. The 
investigations disclosed that 
these was detrimental except 


sodium, calcium, iron, and possibly car- 
However, there were indications 
that chlorine, are 


very detrimental small amounts 
iron are resent. Phosphorus was found 
iron present. The benefits phos- 
phorus were also observed the mag- 
involved and discussion 
results obtained the purification 
vacuum sublimation are 


3.7.2 

Preparation High Purity Magne- 
and Study the Effect Non- 
Metallic and Alkali Metal Impurities 
Corrosion Characteristics Pure 
Magnesium; 7th Quarterly Report; June 
31, 1951. Dow Chemical 
Company. (No date) (COO-78). 

“as state when the iron con- 
above the tolerance limit 
ppm. low iron values there may pos- 
sibly slight detrimental effect due 
phosphorus. high-temperature so- 
lution heat-treatment with water quench 
noticeably improves the corrosion resist- 
ance both magnesium-iron and mag- 
nesium-iron-phosphorus alloys when the 
iron content above the tolerance limit. 
Photomicrographic studies have confirmed 
the existence maximum the plot 
tof corrosion rate vs. iron content in 
binary alloys. The max- 
imum caused wide dispersion 


commercially pure magnesium 
limed high-purity magnesium was made 


following corrosion medium: 


normal hydrochloric acid, acetic acid 
sodium acetate, normal hydrochloric 
+3% sodium chloride, and 
chloride. The high-purity mag- 
exhibited greater corrosion re- 
than the commercially pure 
Magnesium all cases except the acetic 
acetate 


6.4.4, 3.7.2 

High Purity Magne- 
slum and Study the Effect Non- 
Metallic and Alkali Metal Impurities 
Corrosion Characteristics Pure 
6th Quarterly Report; March 
1951-May 31, 1951. Dow Chemical 
Company. (No date) (CQO-47). 

Inthe production high-purity mag- 
the evaluation the corro- 
characteristics this metal, num- 
melts pure magnesium were 
with additions the following 
grease, lithium, bar- 
lum, strontium, potassium, sodium, cal- 
silicon, manganese, and iron. 
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all these contaminants only iron and 
calcium showed definitely detrimental 
effects (in the concentration range stud- 
ied) evaluated alternate immersion 
sodium chloride. The corrosion 
results carbide contamination were 
erratic and are still inconclusive. The 
tolerance limit for iron magnesium 
observed 0.008% rather than 0.016 
previously reported Hanawalt al. 
This difference attributed the in- 
creased accuracy the spectrographic 
analysis for iron currently practiced. 
maximum the corrosion rate curve 
also observed the critical iron con- 
centration 115 270 ppm. Magnesium 
has been produced free magnesium 
oxide the sublimation-vacuum casting 
unit evaluated electron-diffraction 
analyses.—NSA. 


Anodes. 


Let Pipeline Anode Corp. 
handle your complete corrosion 


handle your complete Anode 
installation. 


6.4.4, 3.7.2, 8.9.1, 3.5.9 

Magnesium Rare Earth Alloys. 
Eastwoop. Battelle Memorial Inst. Prod- 
uct Eng., 22, No. 158-161 (1951) Sept. 

Cast alloys containing rare 
earths and wrought alloys with about 
rare earths have high creep resist- 
ance 600°F. The magnesium rare earth 
alloys were developed Germany and 
are referred EM22, EM42, and 
EM62. study the magnesium rare 
earth alloys was sponsored the Air 
Force and NACA improve their foundry 
characteristics and increase the load 
capacity the wrought alloys the 
range from 500°-600°F. Two magnesium 
base compositions, cast alloy contain- 
ing 6.0 rare earths, 0.9 manganese, 0.20 
nickel and 0.01 tungsten and wrought 
alloy composed 2.0 rare earths, 1.5 


protection installation 


Highest quality AN-SPEC Magnesium 


complete engineering service for 
analyzing your requirements. 


your personnel are all tied with 


why not let handle all your corrosion protection 


the installation. Our engineering department 


your service recommend the type installation 


problems. supply the best high quality mag- 


nesium anodes and our experienced crews can handle 


fe... 


best suited your problems call for 


high quality, yet economical job. 


Anodes manufactured Magnesium 
Division Crose Manufacturing Co., Inc. 
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436 Douglas Bivd. 


manganese and 0.20 nickel were devel- 
oped during the investigation. The rare 
earths consisted approximately cer- 
ium, lanthanum, balance rare earths 
with 1.0 iron. Average properties for 
experimental and cast alloys are com- 
pared with other cast and wrought alloys. 
Intended use for the two experimental 
alloys for cast and forged parts 
air-craft engines and for airframe parts 
operating 500°-600°F. such appli- 
cations, standard methods surface 
protection are necessary because corro- 
sion resistance the new alloys rela- 
tively low, especially marine atmospheres. 


—INCO. 


6.4.4, 5.4.2 

New Finish for Magnesium Alloys. 
Harry Metal Finishing, 
49, 56-60 (1951) Oct. 

Describes HAE coating recently de- 
veloped Frankford Arsenal. pro- 
duced electrolytic process and 
ceramic and refractory character. 
Corrosion-test results are described and 


6.6 Non-Metallic Materials 


6.6.5, 4.3.2 

Acid-Resistant Cements. (In German.) 
446-448 (1951) Dec. 

“Hoechst HFR” described. said 
have very high adhesive strength, 
chemical inertia towards chromium-nickel 
steels and lead, high corrosion resistance 
ings, ease application, and resistance 
strong hot acids (except HF).—BTR. 


6.6.6 

The Nature Sulfate Corrosion. (In 
German.) Sprechsaal fur 
mail, 85, 28-29 (1952) 
Jan. 20. 

discussing the above, shown 
that corrosion glass-tank refractories 
does not occur places highest tem- 


perature. and charted data. 
—BTR. 


6.6.7 
Rubber Chemical Engineering; 
Specialized Uses for Synthetics. Chemi- 
Age, 65, 767-770 (1951) Dec. 
Discusses the versatility rubber and 
its allied products, Gives properties and 
applications various synthetic formu- 


las and cites advantages and difficulties. 
—BLR. 


6.6.8, 5.1 

Corrosion Prevention; Changing Tech- 
niques Synthetic Resins. Chemical 
Age, 65, 189-192 (1951) Aug. 

The role synthetic resins the field 
corrosion prevention. Major categor- 
ies are bonding agents for brick linings 
tanks; cement for floor construction; 
and surface coatings for metalwork and 


6.7 Duplex Materials 


6.7.2, 3.5.9, 3.7.2 

Fundamental Properties Metal- 
Ceramic Mixtures High Temperature. 
Periodic Status Report No. 27. 
CRANDALL, Director. Alfred University. 
July 31, 1951, 

Preliminary thermal shock experiments 
have been conducted number 
porcelain balls, one group having poros- 
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ity 12% and the other having zero 
porosity, determine the validity the 
theory. Using the zero-porosity balls, 
fine hairline crack instantly propagated 
causing complete fracture. the higher 
porosity balls fine hairline cracks were 
very difficult detect. Thus statistical 
approach seems necessary. was found 
that the structure the aluminide inter- 
metallics (nickel-aluminum, chromium- 
aluminum, and molybdenum-aluminum) 
are too complex determined 
simple x-ray diffraction 
niques. method described for ob- 
taining solid-state diffusion curves using 
radioactive 


6.7.2, 3.5.9, 3.7.2 

Elevated Temperature Properties 
Titanium Carbide Base Ceramals Con- 
taining Nickel Iron. AND 
Lewis Flight Propul- 
sion Lab., National Advisory Commit- 
tee for Aeronautics, Dec. 1951, pp. 
NACA-RM 

Elevated-temperature properties 
titanium carbide base ceramals contain- 
ing nickel iron were determined 
oxidation, modulus rupture, tensile 
strength, and thermal-shock resistance. 
Metallographic structure studied. 
These materials followed the general 
growth law and exhibited two stages 
oxidation. The following tensile strengths 
were found 2000° 13.3 weight per- 
cent nickel, 16, 150 pounds per square 
inch; 11.8 weight percent iron, 12,500 
pounds per square inch; unalloyed tita- 
nium carbide, 16,450 pounds per square 
inch, Nickel iron additions tita- 
nium carbide improved 
shock resistance, nickel more. The path 
fracture tensile and thermal-shock 
specimens was found progress ap- 
proximately percent intergranularly 
and percent 
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7.5 Containers 


7.5.4, 5.4.5, 5.3.2, 4.2.1 

Metallizing Method [Gas-] Holder 
Protection Used Long Beach, Calif. 
ROHMAN. Am. Gas J., 172, No. 
17-18, (1950). 

Experiments are described using vari- 
ous paints and metallizing treatments for 
the corrosion protection gas-holders 
atmosphere that both marine 
and industrial, Full details the guns 
used and the final inspection procedure 
carried out are 


7.8 Wires and Cables 
(non-electrical) 


7.8 

Proper Lubrication Lengthens Wire 
Paper before Soc. Lubrica- 
tion Engrs., Ann. Mtg., Philadelphia, 
1951. Steel, 128, No. 26, (1951) 
June 25. 

Wire rope with core and each strand 
lubricated withstood times much 
pulsating load testing than did rope 
without lubrication, and 2.5 times 
much rope with only the core lubri- 
cated. Rope must lubricated the 
factory and again the field. Rules for 
suitable lubricants, testing procedures, 
relubrication, and causes failure other 
than lubrication are discussed.—INCO. 


7.10 Other 


7.10, 2.1.3, 6.2.5, 5.3.2 


The Stability Analytical Weights, 


Particularly Chemical 
Applied Phys., 126-131 (1951) 

Work NPL, which 
weights various types were submit. 
ted accelerated corrosion and stability 
tests representative chemical 
tories. Materials were austenitic stain. 
less steels (25/20 and 20/10, 80-20 nickel. 
chromium alloy, brass (Delta metal), 
brass weights plated with, varying 
thicknesses platinum silver 
copper, varying thicknesses platinum, 
varying thicknesses rhodium silver 
copper, varying thicknesses 
dium, and varying thicknesses chro- 
mium nickel. regards stability 
mass, little choose between austenitic 
stainless steel 25/20, 
mium alloy and plated weights having 
nominal thickness plating about 
mm, more; some weights specially 
polished stainless steel were, however, 
slightly superior. Chromium plated 
weights retained appearance better than 
any except those highly polished stain. 
less steel and nickel-chromium but 
underlying nickel was slightly magnetic, 
mation behavior weights various 
materials under good conditions. Lead 
should not used adjustment 
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8.1 Group 


8.1.2, 5.3.4, 5.4.8 

Protection Structural 
Against Atmospheric Corrosion. 
Jounson. Steel Inst., 170, No. 
153-156 (1952) Feb. 

The discussion paper reported 
earlier. [J. Iron Steel Inst., 168, No. 
165-180 (1951) June]. 
part Hudson mentioned that the lives 
hot dip galvanizing coatings 
tricity pylons agreed well with his 
sults, rural areas oz. zinc 
ing lasted 15-20 years before painting 
was necessary. later mentioned that 
exposure racks were now 
protected against corrosion either hot 


dip galvanizing sprayed 


num.—ZDA. 


8.3 Group 


8.3.5, 4.6.11 

Report Corrosion Problems 
West Cape Coast Fish Meal and 
Chem. Services) and 
Industries’ Res. Inst.) South Africa 
Div. Chem. Services, July 1951, 

Apart from specific cases 
enumerated, severe 
occurs most the metal work 
the fish canning sections the 
such sections sea water 
used for washing-down purposes, 
this, together with much escaping 
causes highly aggressive 
Exhaust boxes, retort cages, steam 
and retorts suffer 
Various external protective 
ments were used oil storage 
mild steel plate and, with 
tions, the metal was found 
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HOT CAUSTIC DIP removes all cutting oil and grease. 
Pipe then rinsed clear, hot water and dried warm- 
ing room. Throughout Hill, Hubbell process, pipe kept 
80-90° prevent moisture condensation. 


ROTO GRIT BLAST removes all mill scale and rust, 
cleans pipe bare, bright metal, provides 
hold coatings positive bond. Priming coat applied 
immediately after Roto Grit Blast. 


elwork 
No. 


No. 
ducing 
lives 
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ainting 
that 
hot 


SECRET Hill, Hubbell superiority applying enamel ELECTRONIC holiday detectors inspect every length 


multiple 14" coats instead one thick coat—pipe pro- pipe before leaves Hill, Hubbell plant—further insur- 
tection insurance that pays off the field. Then pipe ance that coatings have dielectric strength resist elec- 
tightly wrapped under even tension special machines. trochemical corrosion underground. 


the 


THREE HILL, HUBBELL PLANTS SERVE YOU: 
GIRARD, OHIO LORAIN, OHIO HAMMOND, IND. 


the Youngstown Chicago Switching Zone 
Switching Zone (in transit privileges) 
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structures and preparation old struc- 
tures for painting are discussed. Suitable 
aluminum alloys were suggested 
alternate materials mild steel the 
exhaust boxes and retorts.—INCO. 


8.4.3 

How Combat Corrosion Proc- 
essing Oil and Gas. 
Oil Gas J., 50, 235-244 (1952) Mar. 17. 

Briefly discusses each the basic and 
special types corrosion and presents 
sketched illustration. Also includes de- 
losses caused corrosion; weapons 
against corrosion; corrodents the re- 
finery; detection and diagnosis corro- 
sion; designing against corrosion; cor- 
rosion-testing methods; and controlling 
unanticipated 


8.4 


8.4.3, 4.4.8 

Corrosion Monoethanolamine Solu- 
tions. Gas J., 50, No. 
47, 122 (1952) March 31. 

The development the amine process 
for the removal the acid gases from 
natural and refinery gas, together with 
the later combination amine-glycol proc- 
ess for the simultaneous removal 
water has brought set corrosion 
problems. The acid gases carbon dioxide 
and hydrogen sulfide are the major cor- 
rodents amine systems. The critical 
factor glycol-amine system the de- 
creasing alkalinity the amine with 
increasing temperature. Three things 
lessen the rate attack are reducing 
the operating temperature, removal 
oxygen and organic acids, and substitu- 
tion more resistant materials. For 
aqueous amine where the attack likely 
invoke some galvanic action and 
where the critical location 
boiler, types 304 and 316 stainless steel, 
Monel, Inconel, and Carpenter steel 
are used. glycol-amine systems the 
heat exchanger tubes are most rapidly 
attacked. alloy, Alcad, and 
4-6 chromium, molybdenum steel are 
satisfactory materials for tubes this 


8.4.3, 6.1 

The Service Metals the Petro- 
leum Industry. (In French.) 
Metallurgie, 83, 271, 273, 
275-276 (1951) Apr. 

Various aspects, particular the pre- 
vention metal corrosion occurring 


parts used contact with petroleum 
fuels —MR. 


8.5 Group 


8.5.3, 7.6.4, 5.8.1, 5.7.1 

Corrosion Control Boiler Plants 
Pulp and Paper Mills. Connor, 
Alchem Ltd. Pulp and 
Paper Magazine Canada, 53, No. 
65-70 (1952) Feb. 

Carbon dioxide and hydrogen are the 
cause corrosion condensate return 
systems. discussion ion-exchange 
methods treating water includes: The 
Sodium Cycle Cation Exchange System 
which removes calcium, magnesium and 
iron from the boiler feed, the Acid- 
sodium Cycle Exchange System which 
carbonaceous resinous materials are 
the exchange mediums, the Acid-sodium 
Cycle Cation Exchanger with caustic 
alkalinity correction, two stage deioniza- 
tion and hot Lime-Aluminate-Hot Zeo- 


120a 


NATIONAL ASSOCIATION CORROSION 


lite Process. Amines, filming amines, 
catalyzed sodium sulphite are chemical 
treatments for prevention corrosion 
pipe-lines condensate return systems. 
The selection treatment system dis- 
cussed and conclusions are given. ref- 
erences, diagrams.—INCO. 


8.6 Group 


8.6.3, 6.4.4 

Magnesium Alloys the Textile In- 
Ind. (England.) 79, No. 103-105 (1951) 
Aug. 10. 

The textile industry making exten- 
sive use magnesium their equip- 
ment. Warp beam flanges, previously 
composed solid wooden barrels and 
malleable iron flanges, are now produced 
from magnesium sand castings gravity 
di-castings. Three types flanges are 
made, depending the type barrel 
used. Absolute rigidity the flange 
necessary, particularly the sections 
the industry which handle the synthetic 
Such yarns are more elastic than 
natural fibres and exert tremendous 
pressure barrel and flange. Nylon, 
outward pressure, has been known 
break inch thick cast iron flanges, 
and has crushed and twisted solid hard- 
wood barrels. Warper’s beams 
rels are also made from magnesium. 
Barrels inches outside diameter 
are made high strength extruded tube 
with wall thickness 3/16 inch. 
Magnesium bobbins all sizes are used 
for spinning, twisting, doubling, winding, 
cabling, stretching, steaming and dye- 
ing. The flanges these are magnesium 
pressure die-castings. The slip roller for 
use opening. and scutching machines 
working cotton and rayon ex- 
truded tube with outside diameter 
234 inches, inside diameter inches 
and length ft. Hank polish- 
ing rollers, needle bars, selvedge bob- 
bins, and needle boards are all made 
magnesium. difficulties 
have been found normal mill atmos- 
pheres. The unprotected metal tarnishes, 
but the oxide films formed retard fur- 
ther oxidation. Chromating and painting 
are recommended chiefly order 
protect the accessories against deteriora- 
tion the event being stored unused 
for long periods mill annexes.—ALL. 


8.8 Group 


8.8.1, 4.3.3, 3.5.7 

Ammonia 1000 Atmospheres. 
SHEARON, AND THompson. Miss. 
Chem. Corp. Ind. Eng. Chem., 44, No. 
254-264 (1952) Feb. 

The construction factors involved 
the first farmer owned nitrogen fertilizer 
plant, the Miss. Chem. Corp. Yazoo 
City, are described. There are two re- 
former furnaces for hydrogen produc- 
tion, each containing alloy steel tubes 
filled with nickel-base catalyst 
diatomaceous earth Aluminum 
sheeting used all piping and ves- 
sels, This application aluminum, use- 
ful for protection and appearance, 
corrosion-resistant except 
alkaline atmosphere and needs paint- 
ing. Two converters used 
are carbon steel cylinders. Gas outlet 
tubes from conversion vessels and piping 
the pre-cooler are nickel, 
chromium, and 2.5 tungsten alloy. Am- 
monia and water-oil separators are high 
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pressure vessels each constructed 
single steel forging. Experience shows that 
units. Hortonspheres used store am. 
monia are made carbon steel 
with two layers cork, layer chicken 
wire, coat mastic and finally 
minum paint. references, and illustra. 


8.8.4, 6.4.2, 6.3.10 

Tannery Maintenance: Corrosion Re. 
Austral. Leather Tr. Rev., 47, (1951): 
Soc. Leather Trades’ Chemists, 35, 35) 
(1951) Oct. 

DTD 346 aluminum alloy specially 
suitable for toggles. Cases are known 
staining Staybrite drying 
Monel vegetable tan liquors. Monel 
had resisted for three 
containing sodium chloride +3% 


8.9 Group 


8.9.1, 3.7.1 

Stratospheric Flight and Metallurgy, 
Aeroplane, 82, 334-335 (1952) 

Brief discussion some prob- 
lems the above, including wear 
commutator parts and various 
corrosion and mechanical Un- 
usual effects miscellaneous 
and nonferrous metals are mentioned— 


BTR. 


8.9.3, 5.2.3, 4.5.3 

Graphite Ground Anodes Protect 
High-Pressure Gas Lines. 
(Ebasco Serv. Inc.) Oil Gas 50, 
No. 38, 374-489 (1952) Jan. 28. 

Cathodic protection was found 
the best way extend the pipeline life 
and prevent increases gas loss through 
corrosion leaks the Rochester Gas 
Electric Corp. soil survey was made 
and the procedure for the investigation 
the corrosion discussed.—IN CO. 


8.9.3, 5.4.3, 5.7.4, 5.8.1, 3.6.6 

Crude Lines, Products Lines, Tankers. 
Parker. Oil Gas J., 50, No. 
(1952) April 28. 

The difficulty Pipe-Line companies 
the gathering systems, where the 
use cement-lined pipe was tried. 
other type interior coating being used 
plastic resin which applied 
place. Experience indicated that 
sion rates and total corrosion are most 
severe the point where the 
originally introduced into the pipe line 
Finished products line corrosion 
tanker corrosion (interior) are discussed. 
Also considered are dehumidification, 
hibitors, and galvanic 


8.9.4, 3.7.2 

Counters Tunnel Problem With Long 
Rails, Rubber Pads. Ry. Eng. 
nance, 48, 394-395 (1952) April. 

Tells how Central Georgia tries 
new butt-welded rails with rubber pads 
placed above and below the tie 
two tunnels effort lick the prob 
lem corrosion and excessive 
cal wear ties 


8.9.5, 5.11 

for Exceptional Strength. 
Steel Corp. Paper before Cor 
rosion Conf., sponsored INCO, 
ville Beach, May 1-3, 1951. 
132, No. 13, 38-41 (1952) Mar. 31. 
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Pressed steel was used build 1,000 
cars and tons capacities with 
slightly heavier sheets contact with 
the load reduce repairs 
longer service life. When copper bearing 
used, the plate thickness in- 
creased 1/16 in, the interior which 
subject corrosion from the coal load- 
ing. All steel plates, sheets and strips 
are open-hearth steel with minimum 
0.20 copper content, all other steel con- 
forming Association American Rail- 
roads, Specification 
NCO. 


8.10 Group 


8.10.2 

Production Steel the Oxygen- 
Impingement Process, Tu. Part 


KAPCO ROCK 
TAPE 


» 


ANODES 
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Translation section from the Year- 
book United Austrian Iron Steel 
Works (Voest). Steel Engr., 29, 
No. 91-93 (1952) Mar. 

Impingement-blowing down bath 
iron converter-like vessel permits 
working with higher temperatures than 
for instance, injection oxygen through 
tuyeres the bottom. The highest tem- 
peratures arise the place where the 
oxygen jet impinges upon the surface 
the liquid Steel produced this 
manner exceeds open-hearth steel 
many essential properties. Pig iron can 
refined with oxygen that the blown 
steel needs deoxidizing additions. 
This fact characterizes the peculiarity 
the new refining method. Patent applica- 
tions have been made the process. 
Tables are 


VO 


thin, flexible, inorganic glass wrap longitudinally 
reinforced for maximum wrapping strength. 
Corrosion protection rolls from 400 1600 feet. 


all-glass outer wrap with less than water 
absorption rate. porosity reduces holidays. 


Perfect for use double-coat-double-wrap 
operations. 


mastic composition board for protecting pipe and 
coating rocky areas. Drastically reduces dirt 


padding. Offered various thicknesses. 


For quick, easy corrosion control. Plastic tape can 
used yard and field wrapping for couplings, 


joints and elbows. equipment needed 
for hand work. 


flexible, non-irritating glass fabric handwrap. 


Compatible with both hot and cold bitumens. 


Excellent for repair work pipe and for coating 


tank bottoms. 


For positive corrosion protection against soil acids, 
stray underground currents. Anodes neutralize 


electrochemical corrosion. 


plasticized coal-tar enamel impregnated into and 
around woven glass fabric base. 
fast and easy merely with torch. 


Application 


Concrete River Weights Tipton Line 
Pipe Beveling Machines Pipe Slings Steel 
Binder Tools Pipe Caps Kraft Paper 
Asbestos Felt. 


4645 Road Tulsa, Oklahoma Phone 5-0144 
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8.10.3, 5.11 

Report Corrosion Problems the 
State Alluvial Diamond Diggings, Alex- 
ander Bay. (Div. 
Chem. Services) and (Paint 
Industries’ Res. Inst.). South Africa, 
Div. Chem, Services, July, 1951, pp. 

Survey structural metal work, fenc- 
ing, stores and equipment showed con- 
siderable corrosion ferrous parts. The 
main causes such attack were con- 
sidered be: excessive humidity and 
erosion paint coatings sand, which 
contains aggressive salts. Mining ma- 
chinery and excavators the open are 
subjected sand erosion and the effect 
necessary downgrading material 
specifications because metals such 
steel, copper, aluminum, nickel (stain- 
less steels) may difficult obtain 
1952, suggestion alteration environ- 
ment and corrosion consideration 
design level—INCO. 
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structures and preparation old struc- 
tures for painting are discussed. Suitable 
aluminum alloys were suggested 
alternate materials mild steel the 
exhaust boxes and 


8.4.3 

How Combat Corrosion Proc- 
essing Oil and Gas. 
Oil Gas J., 50, 235-244 (1952) Mar. 17. 

Briefly discusses each the basic and 
special types corrosion and presents 
sketched illustration. Also includes de- 
losses caused corrosion; weapons 
against corrosion; corrodents the re- 
finery; detection and diagnosis corro- 
sion; designing against corrosion; cor- 
rosion-testing methods; and controlling 
unanticipated 


8.4 


8.4.3, 4.4.8 

Corrosion Monoethanolamine Solu- 
tions. Oil Gas J., 50, No. 
47, 122 (1952) March 31. 

The development the amine process 
for the removal the acid gases from 
natural and refinery gas, together with 
the later combination amine-glycol proc- 
ess for the simultaneous removal 
water has brought set corrosion 
problems. The acid gases carbon dioxide 
and hydrogen sulfide are the major cor- 
rodents amine systems. The critical 
factor glycol-amine system the de- 
creasing alkalinity the amine with 
increasing temperature. Three things 
lessen the rate attack are reducing 
the operating temperature, removal 
oxygen and organic acids, and substitu- 
tion more resistant materials. For 
aqueous amine where the attack likely 
invoke some galvanic action and 
where the critical location 
boiler, types 304 and 316 stainless steel, 
Monel, Inconel, and Carpenter steel 
are used. glycol-amine systems the 
heat exchanger tubes are most rapidly 
attacked. alloy, Alcad, and 
4-6 chromium, molybdenum steel are 
satisfactory materials for tubes this 


8.4.3, 6.1 

The Service Metals the Petro- 
leum Industry. (In French.) 
Metallurgie, 83, 271, 273, 
275-276 (1951) Apr. 

Various aspects, particular the pre- 
vention metal corrosion occurring 


parts used contact with petroleum 


8.5 Group 


8.5.3, 7.6.4, 5.8.1, 5.7.1 

Corrosion Control Boiler Plants 
Pulp and Paper Mills. Connor, 
Alchem Ltd. Pulp and 
Paper Canada, 53, No. 
65-70 (1952) Feb. 

Carbon dioxide and hydrogen are the 
cause corrosion condensate return 
systems. discussion ion-exchange 
methods treating water includes: The 
Sodium Cycle Cation Exchange System 
which removes calcium, magnesium and 
iron from the boiler feed, the Acid- 
sodium Cycle Exchange System which 
carbonaceous resinous materials are 
the exchange mediums, the Acid-sodium 
Cycle Cation Exchanger with caustic 
alkalinity correction, two stage deioniza- 
tion and hot Lime-Aluminate-Hot Zeo- 


lite Process. Amines, filming amines, 
catalyzed sodium sulphite are chemical 
treatments for prevention corrosion 
pipe-lines condensate return systems. 
The selection treatment system dis- 
cussed and conclusions are given. ref- 
erences, diagrams.—INCO. 


8.6 Group 


8.6.3, 6.4.4 

Magnesium Alloys the Textile In- 
Ind. (England.) 79, No. 103-105 (1951) 
Aug. 10. 

The textile industry making exten- 
sive use magnesium their equip- 
ment. Warp beam flanges, previously 
composed solid wooden barrels and 
malleable iron flanges, are now produced 
from magnesium sand castings gravity 
di-castings. Three types flanges are 
made, depending the type barrel 
used. Absolute rigidity the flange 
necessary, particularly the sections 
the industry which handle the synthetic 
yarns. Such yarns are more elastic than 
natural fibres and exert 
pressure barrel and flange. Nylon, 
outward pressure, has been known 
break inch thick cast iron flanges, 
and has crushed and twisted solid hard- 
wood barrels. Warper’s beams 
rels are also made from magnesium. 
Barrels inches outside diameter 
are made high strength extruded tube 
with wall thickness 3/16 inch. 
Magnesium bobbins all sizes are used 
for spinning, twisting, doubling, winding, 
cabling, stretching, steaming and dye- 
ing. The flanges these are magnesium 
pressure die-castings. The slip roller for 
use opening. and scutching machines 
working cotton and rayon ex- 
truded tube with outside diameter 
234 inches, inside diameter inches 
and length ft. Hank polish- 
ing rollers, needle bars, selvedge bob- 
bins, and needle boards are all made 
magnesium. difficulties 
have been found normal mill atmos- 
pheres. The unprotected metal tarnishes, 
but the oxide films formed retard fur- 
ther oxidation. Chromating and painting 
are recommended chiefly order 
protect the accessories against deteriora- 
tion the event being stored unused 
for long periods mill annexes.—ALL. 


8.8 Group 


8.8.1, 4.3.3, 3.5.7 

Ammonia 1000 Atmospheres. 
SHEARON, Jr. AND THompson. Miss. 
Chem. Corp. Ind. Eng. Chem., 44, No. 
254-264 (1952) Feb. 

The construction factors involved 
the first farmer owned nitrogen fertilizer 
plant, the Miss. Chem. Corp. Yazoo 
City, are described. There are two re- 
former furnaces for hydrogen produc- 
tion, each containing alloy steel tubes 
filled with nickel-base catalyst 
diatomaceous earth Aluminum 
sheeting used all piping and ves- 
sels, This application aluminum, use- 
ful for protection and appearance, 
corrosion-resistant except 
alkaline atmosphere and needs paint- 
ing. Two converters used synthesis 
are carbon steel cylinders. Gas outlet 
tubes from conversion vessels and piping 
the pre-cooler are nickel, 
chromium, and 2.5 tungsten alloy. Am- 
monia and water-oil separators are high 


ENGINEERS 


pressure vessels each constructed from, 


single steel forging. Experience shows 
units. Hortonspheres used store am. 
monia are made carbon steel 
with two layers cork, layer chicken 
wire, coat mastic and finally aly. 
minum paint. references, and illustra. 


8.8.4, 6.4.2, 6.3.10 

Tannery Maintenance: Corrosion Re. 
Austral. Leather Tr. Rev., 47, (1951): 
Soc. Leather Trades’ Chemists, 35, 35) 
(1951) Oct. 

DTD 346 aluminum alloy specially 
suitable for toggles. Cases are known 
staining Staybrite drying 
Staybrite not resistant corrosion 
Monel vegetable tan liquors. Monel 
had resisted for three 
containing sodium chloride +3% 


8.9 Group 


8.9.1, 3.7.1 

Stratospheric Flight and Metallurgy, 
Aeroplane, 82, 334-335 (1952) Mar, 

Brief discussion some prob- 
lems the above, including wear 
commutator parts and various 
corrosion and mechanical Un- 
usual effects miscellaneous ferrous 
and nonferrous metals are mentioned— 
4.5.3 

Graphite Ground Anodes Protect 
High-Pressure Gas Lines. 
(Ebasco Serv. Inc.) Oil Gas 50, 
No. 38, 374-489 (1952) Jan. 28. 

Cathodic protection was found 
the best way extend the pipeline life 
and prevent increases gas loss through 
corrosion leaks the Rochester Gas 
Electric Corp. soil survey was made 
and the procedure for the investigation 
the corrosion CO. 


8.9.3, 5.4.3, 5.7.4, 5.8.1, 3.6.6 

Crude Lines, Products Lines, Tankers. 
Parker. Oil Gas J., 50, No. 
(1952) April 28. 

The difficulty Pipe-Line companies 
the gathering systems, where the 
use cement-lined pipe was An- 
other type interior coating being used 
plastic resin which applied 
place. Experience indicated that 
sion rates and total corrosion are 
severe the point where the 
originally introduced into the pipe 
Finished products line corrosion 
tanker corrosion (interior) are discussed. 
Also considered are dehumidification, 
hibitors, and galvanic 


8.9.4, 3.7.2 

Counters Tunnel Problem With Long 
Rails, Rubber Pads. Ry. Eng. Mainte- 
nance, 48, 394-395 (1952) April. 

Tells how Central Georgia tries 
new butt-welded rails with rubber 
placed above and below the tie 
two tunnels effort lick the prob 
lem corrosion and excessive 
cal wear ties —BTR. 


Hopper Cars Are Designed 
for Exceptional Strength. 
Steel Corp. Paper before Cor 
rosion Conf., sponsored INCO, rights 
ville Beach, May 1-3, 1951. 
132, No. 13, 38-41 (1952) Mar. 31. 
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Pressed steel was used build 1,000 

cars and tons capacities with 

slightly heavier sheets contact with 
the load reduce repairs and assure 
longer service life. When copper bearing 
used, the plate thickness 
creased 1/16 in, the interior which 
subject corrosion from the coal load- 
ing. All steel plates, sheets and strips 
are open-hearth steel with minimum 
0,20 copper content, all other steel con- 
forming Association American Rail- 
roads. Specification Illustra- 
8.10 Group 

Production Steel the Oxygen- 
Process, Tu. Part 


KAPCO ROCK 
TAPE 


INFORMATION 


25th St. Oklahoma City, Okla. Ph. CE-22527 
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Translation section from the Year- 
book United Austrian Iron Steel 
Works (Voest). Steel Engr., 29, 
No. 91-93 (1952) Mar. 
Impingement-blowing down bath 
iron converter-like vessel permits 
working with higher temperatures than 
for instance, injection oxygen through 
tuyeres the bottom. The highest tem- 
peratures arise the place where the 
oxygen jet impinges upon the surface 
the liquid iron. Steel produced this 
manner exceeds open-hearth steel 
many essential properties. Pig iron can 
refined with oxygen that the blown 
steel needs deoxidizing additions. 
This fact characterizes the peculiarity 
the new refining method. Patent applica- 
tions have been made the process. 


Tables are given—INCO. 


for 


thin, flexible, inorganic glass wrap longitudinally 


reinforced for maximum wrapping strength. 


Corrosion protection rolls from 400 1600 feet. 


all-glass outer wrap with less than water 
absorption rate. High porosity reduces holidays. 


Perfect for use double-coat-double-wrap 
operations. 


mastic composition board for protecting pipe and 
coating rocky areas. Drastically reduces dirt 


padding. Offered various thicknesses. 


For quick, easy corrosion control. Plastic tape can 
used yard and field wrapping for couplings, 


joints and elbows. equipment needed 
for hand work. 


flexible, non-irritating glass fabric handwrap. 


Compatible with both hot and cold bitumens. 


Excellent for repair work pipe and for coating 


tank bottoms. 


For positive corrosion protection against soil acids, 


stray underground currents. Anodes neutralize 
electrochemical corrosion. 


plasticized coal-tar enamel impregnated into and 
around woven glass fabric base. 
fast and easy merely with torch. 


Application 
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Report Corrosion Problems the 
State Alluvial Diamond Diggings, Alex- 
ander Bay. (Div. 
Chem. Services) and (Paint 
Industries’ Res. Inst.). South Africa, 
Div. Chem, Services, July, 1951, pp. 

Survey structural metal work, fenc- 
ing, stores and equipment showed con- 
siderable corrosion ferrous parts. The 
main causes such attack were con- 
sidered be: excessive humidity and 
erosion paint coatings sand, which 
contains aggressive salts. Mining ma- 
chinery and excavators the open are 
subjected sand erosion and the effect 
necessary downgrading material 
specifications because metals such 
steel, copper, aluminum, nickel (stain- 
less steels) may difficult obtain 
1952, suggestion alteration environ- 
ment and corrosion consideration 
design 
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CONCENTRIC-SUPPORT INSULATORS 


Provide low-cost, dependable protection for 
right-of-way crossings Simple install with 
ings Support blocks center pipe casing, 
spacer blocks provide clearance through casing 
Available for all combinations pipe and 
casing diameters. 


CASING BUSHINGS 


Provide water-tight seal even under the worst 
conditions out-of-round casing ... Unaffected 
dirt, moisture backfill during after 
installation (no dope, adhesive shield 
required) Electrical insulation pipe 
from casing provides economical cathodic 
protection. 


Write for Bulletin 249-A 


Easily installed with 
common hand tools. 


TULSA 


REPRESENTATIVES 


EDMONTON CALGARY TORONTO BUENOS AIRES DURBAN, SOUTH AFRICA 
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PITT CHEM 
Licked this Tough 


Chemical Corrosion 


Problem 


protective coating 
with plenty stamina 
protect the outside 
these acid and chemical carry- 

ing tank cars against fumes and 
spillage. Ordinary paints would fail 
months. But Pitt Chem Tar Base 
Coatings are ten times thick ordi- 
nary paints. And they are made from coal tar 
pitch—one the most impervious all protective 
materials. That’s why Pitt Chem Coatings such 
economical, long-lasting job protecting structures 
and equipment against moisture, acid and alkali corrosion. 
You can sure the top uniform quality Pitt Chem Coatings, 
because they are manufactured basic producer plant 
devoted exclusively coal tar coatings. Our staff corrosion engi- 
neers your service. Why not let help you with your corrosion 
problems? You’ll find our catalog Sweet’s Plant Engineering Catalog. 


PITT CHEM 101—For Severest Conditions 
PITT CHEM 102—Maintenance Coating 
PITT CHEM 103—General Purpose Coating 
PITT CHEM 104—Potable Water Service 

PITT CHEM 105 Water Dispersion 
PITT CHEM 106 Compound 
PITT CHEM 107 PACHKOTE—Specialty Coating 
PITT CHEM 110—Specialty Coating 


PROTECTIVE COATINGS DIVISION 


PITTSBURGH 
COKE CHEMICAL CO. 
Grant Building Pittsburgh 19, Pa. 


W&D 4667 
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